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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-chip module of a structure, 
where a wiring between elements is miniaturized and motor, the high- 
density mounting of chips can be realized, and the manufacturing method 
of the module. 

SOLUTION: This manufacturing method for a multi-chip module has a 
plurality of chips electrically connected with each other and the chips are 
sealed in the same package, and is provided with a process of coating a 
photo curing resin film on a support substrate 11, a process of mounting 
the chips 19 on the substrate 11 through a face up bonding within the film 
1 5 at the prescribed planar positions on the substrate 1 1 and in a 
prescribed height and a process, wherein UV light 29a is irradiated on the 
film 15 to cure the film 15, whereby the chips 19 are fixed on the 
substrate 1 1 at the prescribed plane positions and at a prescribed height. 




tea 



4^ 



1=6 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application, 
converted registration] 

[Date of final disposal.for application]; 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



•* NOTICES * 
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3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The multi chip module characterized by providing the photo-curing resin film by which is the 
multi chip module which connects two or more chips electrically mutually, and is closed in the same 
package, and the coat was carried out on the support substrate, and two or more chips which were 
mounted on said support substrate by face up, and were fixed to said photo-curing resin film. 
[Claim 2] The multi chip module characterized by providing the light reflex film which is the multi chip 
module which connects two or more chips electrically mutually, and is closed in the same package, and 
was formed on the support substrate, the photo-curing resin film by which the coat was carried out on 
said light reflex film, and two or more chips which were mounted on said support substrate by face up, 
and were fixed to said photo-curing resin film. 

[Claim 3] The multi chip module according to claim 1 or 2 characterized by including further the 
protective coat which was formed on the interlayer insulation film formed on said photo-curing resin film, 
the connection hole which was prepared in said interlayer insulation film, and which is located on said 
chip, and said interlayer insulation film, and was formed on the circuit pattern connected to said 
connection hole, said circuit pattern, and said interlayer insulation film. 

[Claim 4] The multi chip module according to claim 1 or 2 characterized by arranging the circuit pattern 
of the maximum upper layer of each of two or more of said chips at the same height. 
[Claim 5] The process which is the manufacture approach of the multi chip module which connects two 
or more chips electrically mutually, and is closed in the same package, and carries out the coat of the 
photo-curing resin film on a support substrate, The process which is in said photo-curing resin film, and 
mounts two or more chips on the predetermined flat-surface location and the predetermined, 
predetermined height on a support substrate by face up, and by irradiating light at said photo-curing 
resin film, and stiffening the photo-curing resin film The manufacture approach of the multi chip module 
characterized by providing the process which fixes said chip to said predetermined flat-surface location 
and predetermined, predetermined height. 

[Claim 6] The process which is the manufacture approach of the multi chip module which connects two 
or more chips electrically mutually, and is closed in the same package, and forms the light reflex film on 
a support substrate, The process which carries out the coat of the photo-curing; resin filrrvon:said~light 
reflex film, and the process which is in said photo-curing resin film, and. mounts two or more chips on 
the predetermined flat-surface location and the predetermined, predetermined height on a support 
substrate by face up, The manufacture approach of the multi chip module characterized by providing the 
process which fixes said chip to said predetermined flat-surface location and predetermined, 
predetermined height by irradiating light at said photo-curing resin film, and stiffening the photo-curing 
resin film. 

[Claim 7] The manufacture approach of the multi chip module according to claim 5 or 6 characterized by 
to include further the process which forms an interlayer insulation film on said photo-curing resin film 
after said process to fix, the process which prepares the connection hole located on said chip in said 
interlayer insulation film, the process which forms the circuit pattern located on said connection hole on 
said interlayer insulation film, and the process which form a protective coat on said circuit pattern and 
said interlayer insulation film. 

[Claim 8] Said process to mount is the manufacture approach of the multi chip module according to 



• * ctairri 5 or 6 which carries out the image recognition of the surface pattern of said chip, and is 

characterized by being what mounts said chip on a predetermined flat-surface location to a support 
substrate while locating this surface pattern in predetermined height to a support substrate based on 
the image. 

[Claim 9] Said process to mount is the manufacture approach of the multi chip module according to 
claim 5 or 6 characterized by being what performs the process mounted the whole chip two or more 
times. 

[Claim 10] It is the manufacture approach of the multi chip module according to claim 5 or 6 
characterized by irradiating light at said chip top face and the photo-curing resin film of the 
circumference of it in case light is irradiated in said process to fix at the photo-curing resin film. 
[Claim 11] It is the manufacture approach of the multi chip module according to claim 5 or 6 
characterized by irradiating light at said chip inferior surface of tongue and the photo-curing resin film of 
the circumference of it in case light is irradiated in said process to fix at the photo-curing resin film. 
[Claim 12] It is the manufacture approach of the multi chip module according to claim 5 or 6 
characterized by irradiating light at some photo-curing resin film of said chip circumference in case light 
is irradiated in said process to fix at the photo-curing resin film. 

[Claim 13] Said predetermined height is the manufacture approach of the multi chip module according to 
claim 5 or 6 characterized by the height of the circuit pattern of the maximum upper layer of each of 
two or more of said chips being what is equal to the same height. 

[Claim 14] The manufacture approach of the multi chip module according to claim 5 or 6 characterized 
by including further the process which stamps a target mark on the reference point of the location 
which mounts a chip at a support substrate before the process which carries out the coat of said 
photo-curing resin film. 

[Claim 15] The coat means which is equipment which manufactures the multi chip module which 
connects two or more chips electrically mutually, and is closed in the same package, and carries out the 
coat of the photo-curing resin film on a support substrate, The stage which supports said support 
substrate, and a chip conveyance means to be in the photo-curing resin film by which the coat was 
carried out with said coat means, and to convey a chip by face up in the predetermined flat-surface 
location and the predetermined, predetermined height on a support substrate, The manufacturing 
installation of the multi chip module characterized by providing the optical system which light is 
irradiated [ optical system ] at said photo-curing resin film, and stiffens the photo-curing resin film. 
[Claim 16] The manufacturing installation of the multi chip module according to claim 15 characterized 
by to include further the image-recognition optical system which carries out the image recognition of 
the surface pattern of said chip, and the control means which controls a chip conveyance means to 
convey said chip in a predetermined flat-surface location to a support substrate while the image data of 
the surface pattern recognized according to this image-recognition optical system locates this surface 
pattern in said. chip conveyance means to a support substrate at predetermined height based on delivery 
and this image, data. 

[Claim 17] The coat means which is equipment which manufactures the multi chip module which 
connects two or more chips electrically mutually, and is closed in the same package, and carries out the 
coat of the photo-curing resin film on a support substrate, The stage which supports said support 
substrate, and a chip conveyance means to be in the photo-curing resin film by which the coat was 
carried out with said coat means, and to convey a chip by face up in the predetermined flat-surface 
location and the predetermined, predetermined height on a support substrate, The manufacturing 
installation of the multi chip module characterized by providing the optical system which light is 
irradiated [ optical system ] at some photo-curing resin film of said chip circumference, and stiffens the 
photo-curing resin film. 

[Claim 18] Said optical system is the manufacturing installation of the multi chip module according to 
claim 17 characterized by being what irradiates light at some photo-curing resin film of the chip 
circumference using a reticle mask. 



'[Claim* 19] Said optical system is the manufacturing installation of the multi chip module according to 
claim 17 which carries out opening of the- desired hole to each feather of a blind shutter, and is 
characterized by being what irradiates light by adjusting shutter feather at some photo-curing resin film 
of the chip circumference. 

[Claim 20] The coat means which is equipment which manufactures the multi chip module which 
connects two or more chips electrically mutually, and is closed in the same package, and carries out the 
coat of the photo-curing resin film on a support substrate, The stage which supports said support 
substrate, and a chip conveyance means to be in the photo-curing resin film by which the coat was 
carried out with said coat means, and to convey a chip by face up in the predetermined flat-surface 
location and the predetermined, predetermined height on a support substrate, The manufacturing 
installation of the multi chip module characterized by providing the optical system which light is 
irradiated [ optical system ] at said photo-curing resin film, and stiffens the photo-curing resin film 
where a chip is held in said predetermined flat-surface location and predetermined, predetermined 
height with said chip conveyance means. 

[Claim 21] Said optical system is the manufacturing installation of the multi chip module according to 
claim 20 characterized by being what irradiates light at said chip top face and the photo-curing resin 
film of the circumference of it. 

[Claim 22] Said optical system is the manufacturing installation of the multi chip module according to 
claim 20 characterized by being what irradiates light at said chip inferior surface of tongue and the 
photo-curing resin film of the circumference of it. 



[Translation done.] 
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DETAILED DESCRIPTION , 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In order to make the function aiming at two or more semiconductor devices 
produced according to thei individual attain, it connects, electrically, and this invention relates to the ' 
multi chip, module. used as one electronic parts and its manufacture approach, and a manufacturing 
installation. 
[0002] 

[Description of the Prior Art] In order to meet the demand for which electric products, such as small, a 
light weight, and a low power, are asked, the mounting technology which attaches these semiconductor 
devices to high density with the high accumulation component manufacturing technology of a 
semiconductor device from the former is also developing. And in order to realize further high density 
assembly, in addition to a multilayer-interconnection substrate and bare chip mounting, the multi chip 
module technique of assembling two or more semiconductor devices as one electronic parts beforehand, 
and mounting them is developed in each company. 

[0003] In addition to compression of mounting occupancy area, the high-speed operation by distance 
compaction of wiring between components is expected from the multi chip module (it abbreviates to 
MCM hereafter). 



• [0004] By the method which mounts an LSI chip on the multilayer-interconnection substrate formed 
beforehand by face down, Si wafer is used for a support substrate and the approach of making formation 
of detailed wiring easy by using a wafer process is put in practical use. However, in order to mount a 
chip by face down by this method, it is difficult for the problem of alignment precision of doubling the 
circuit location in a chip and the wiring location on a support substrate to arise, and to raise packaging 
density. 

[0005] As an approach of on the other hand shortening the distance of wiring between components by 
MCM which carried out face-up mounting of the chip, after mounting a component on a support 
substrate, the technique which forms the insulating layer by which flattening was carried out by carrying 
out the coat of the polyimide film of two or more layers, and forms on it wiring which connects between 
components is indicated by JP,5-47856,A. Moreover, in order to multilayer wiring between this 
component, MCM which used the inner beer hall is also developed. 

[0006] Although the further detailed-ization of wiring between components is needed in order to raise 
the packaging density of MCM further, in the case of the method which forms a multilayer 
interconnection on a face-up mounting chip, the level difference by the thickness of the component in a 
component side serves as a serious failure. That is, in case wiring is formed with a level difference, poor 
formation of a patterning mask and an open circuit may occur. 

[0007] Moreover, although the approach of deleting the chip mounting section of a support substrate 
and embedding a chip at the support substrate of the part is described by JP,5-47856,A, there is a 
problem that the thickness variation of the dozens of micrometers chip by the variation in BGR will 
remain. 

[0008] Moreover, in JP,7-2021 15.A and JP,9-260581,A, the approach of imprinting the irregularity on the 
resin film and canceling the thickness variation of a chip is proposed after mounting a chip on a fixture 
plate. Although this approach is excellent in the point that it can adjust according to the height of the 
actually mounted chip, in order to carry out temporary mounting of the chip by face down at a fixture 
plate, the circuit pattern spacing (location) precision of each chip worsens. This serves as a failure of 
lithography patterning at the time of forming wiring during a chip. 

[0009] Moreover, although the approach of carrying out opening of the connection hole greatly, and 
absorbing location gap of a chip is proposed in JP,7-2021 1 5,A, this approach serves as hindrance of the 
formation of wiring detailed. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, since it is necessary to produce a support 
substrate upwards for every type of MCM and the imprint process to resin is needed by the 
manufacture approach of the above-mentioned conventional MCM, there are many technical problems 
as a technique which mass-produces MCM also in that inline processing is difficult. 
[0011] On the other hand, between chips is connected, without minding close and an output interface 
circuitry, and although there is a proposal that miniaturization and high performance-ization of MCM will 
be attained, for that* wiring of thousands of is needed. Naturally, although the formation technique of 
detailed, wiring is needed,, with the above-mentioned technique, the, relative-position gap: between chip 
circuits needs to increase the number of laminatings several times greatly. Now, the high-speed 
operation nature obtained just by a manufacturing cost's turning expensive up and shortening a wire 
length will fall. 

[0012] The location of the circuit pattern of the chip built into MCM is determined with high precision, 
and the technique in which detailed-ization (for example, wiring of 2 micrometers or less) of wiring 
during a chip is realizable is needed for manufacture of such MCM. Therefore, development of the 
manufacture approach of MCM which can make wiring between components detailed for implementation 
of the further high density assembly of MCM is desired strongly. 

[0013] This invention is made in consideration of the above situations, and the purpose makes wiring 
between components detailed, and is to offer the multi chip module which can realize high density 
assembly of the further chip and its manufacture approach, and a manufacturing installation. 



[0014]' 

[Means for Solving the Problem] The multi chip module which starts this invention in order to solve the 
above-mentioned technical problem is a multi chip module which connects two or more chips electrically 
mutually, and is closed in the same package, and is characterized by providing the photo-curing resin 
film by which the coat was carried out on the support substrate, and two or more chips which were 
mounted on said support substrate by face up, and were fixed to said photo-curing resin film. 
[0015] The multi chip module concerning this invention is a multi chip module which connects two or 
more chips electrically mutually, and is closed in the same package, and is characterized by providing 
the light reflex film formed on the support substrate, the photo-curing resin film by which the coat was 
carried out on said light reflex film, and two or more chips which were mounted on said support 
substrate by face up, and were fixed to said photo-curing resin film. 

[0016] Moreover, in the multi chip module concerning this invention, it is desirable that the protective 
coat which was formed on the interlayer insulation film formed on said photo-curing resin film, the 
connection hole which was prepared in said interlayer insulation film, and which is located on said chip, 
and said interlayer insulation film, and was formed on the circuit pattern connected to said connection 
hole, said circuit pattern, and said interlayer insulation film is included further. 
[0017] Moreover, in the multi chip module concerning this invention, it is desirable that the circuit 
pattern of the maximum upper layer of each of two or more of said chips is arranged at the same height. 
Thereby, detailed-ization of wiring between chips becomes easy, and the miniaturization of the multi 
chip module by the formation of wiring detailed of it is attained. 

[0018] The manufacture approach of the multi chip module concerning this invention The process which 
is the manufacture approach of the multi chip module which connects two or more chips electrically 
mutually, and is closed in the same package, and carries out the coat of the photo-curing resin film on a 
support substrate, The process which is in said photo-curing resin film, and mounts two or more chips 
on the predetermined flat-surface location and the predetermined, predetermined height on a support 
substrate by face up, and by irradiating light at said photo-curing resin film, and stiffening the photo- 
curing resin film It is characterized by providing the process which fixes said chip to said predetermined 
flat-surface location and predetermined, predetermined height. 

[0019] By the manufacture approach of the above-mentioned multi chip module, since a chip is fixed to 
a predetermined flat-surface location and predetermined, predetermined height by irradiating light at the 
photo-curing resin film, and stiffening the photo-curing resin film, the precision which arranges the front 
face of each chip can be improved, and the relative-position precision during the chip built into a multi 
chip module can be improved. Therefore, it becomes easy, and detailed-ization of wiring between chips 
can increase the number of wiring which can be formed, and can realize high density assembly of the 
further chip, and the miniaturization of the multi chip module by the formation of wiring detailed of it is 
attained. 

[0020] The manufacture approach of the multi chip module concerning this invention The process .which 
is the manufacture approach of the multi chip, module, which connects two or more chips electrically 
mutually, and is closed in the same package,, and forms the light reflex film on a support substrate, The 
process which carries out the coat of the photo-curing resin film on said light reflex film, and the 
process which is in said photo-curing resin film, and mounts two or more chips on the predetermined 
flat-surface location and the predetermined, predetermined height on a support substrate by face up, By 
irradiating light at said photo-curing resin film, and stiffening the photo-curing resin film, it is 
characterized by providing the process which fixes said chip to said predetermined flat-surface location 
and predetermined, predetermined height. 

[0021] By the manufacture approach of the above-mentioned multi chip module, in order to form the 
light reflex film on a support substrate and to carry out the coat of the photo-curing resin film on it, 
when light is irradiated at the photo-curing resin film, with the light reflex film, exposure light can be 
reflected and resin hardening can be advanced thereby more efficiently. 

[0022] Moreover, in the manufacture approach of the multi chip module concerning this invention, it is 



desirable to include further the process which forms an interlayer insulation film on said photo-curing 
resin film after said process to fix, the process which prepares the connection hole located on said chip 
in said interlayer insulation film, the process which form the circuit pattern located on said connection 
hole on said interlayer insulation film, and the process which form a protective coat on said circuit 
pattern and said interlayer insulation film. 

[0023] Moreover, in the manufacture approach of the multi chip module concerning this invention, it is 
desirable that it is what mounts said chip on a predetermined flat-surface location to a support 
substrate while said process to mount carries out the image recognition of the surface pattern of said 
chip and locates this surface pattern in predetermined height to a support substrate based on the image. 
[0024] Moreover, as for said process to mount, in the manufacture approach of the multi chip module 
concerning this invention, it is desirable that it is what performs the process mounted the whole chip 
two or more times. 

[0025] Moreover, about the manufacture approach of the multi chip module concerning this invention, in 
case light is irradiated in said process to fix at the photo-curing resin film, it is also possible to irradiate 
light at said chip top face and the photo-curing resin film of the circumference of it. Moreover, in case 
light is irradiated in said process to fix at the photo-curing resin film, it is also possible to irradiate light 
at said chip inferior surface of tongue and the photo-curing resin film of the circumference of it. 
[0026] Moreover, about the manufacture approach of the multi chip module concerning this invention, in 
case light is irradiated in said process to fix at the photo-curing resin film, it is also possible to irradiate 
light at some photo-curing resin film of said chip circumference. Spacing of the chip to mount can be 
narrowed by this, high density assembly of the further chip can be realized, and the miniaturization of a 
multi chip module is attained. 

[0027] Moreover, as for said predetermined height, it is desirable about the manufacture approach of the 
multi chip module concerning this invention that the height of the circuit pattern of the maximum upper 
layer of each of two or more of said chips is what is equal to the same height. 

[0028] Moreover, about the manufacture approach of the multi chip module concerning this invention, it 
is desirable to include further the process which stamps a target mark on the reference point of the 
location which mounts a chip at a support substrate before the process which carries out the coat of 
said photo-curing resin film. 

[0029] The manufacturing installation of the multi chip module concerning this invention The coat means 
which is equipment which manufactures the multi chip module which connects two or more chips 
electrically mutually, and is closed in the same package, and carries out the coat of the photo-curing 
resin film on a support substrate, The stage which supports said support substrate, and a chip 
conveyance means to be in the photo-curing resin film by which the coat was carried out with said coat 
means, and to convey a chip by face up in the predetermined flat-surface location and the 
predetermined, predetermined height on a support substrate, It is characterized by providing the optical 
system which light is irradiated [ optical system ] at said photo-curing resin film, and stiffens the. photo- 
curing resin film. 

[0030] moreover, about the manufacturing installation of the multi chip module concerning this invention • 
The image data of the surface pattern recognized according to the image recognition optical system 
which carries out the image recognition of the surface pattern of said chip, and this image recognition 
optical system for said chip conveyance means Delivery, While locating this surface pattern in 
predetermined height to a support substrate based on this image data, it is desirable to include further 
the control means which controls a chip conveyance means to convey said chip in a predetermined flat- 
surface location to a support substrate. 

[0031] The manufacturing installation of the multi chip module concerning this invention The coat means 
which is equipment which manufactures the multi chip module which connects two or more chips 
electrically mutually, and is closed in the same package, and carries out the coat of the photo-curing 
resin film on a support substrate, The stage which supports said support substrate, and a chip 
conveyance means to be in the photo-curing resin film by which the coat was carried out with said coat 



means', and to convey a chip by face up in the predetermined flat-surface location and the 
predetermined, predetermined height on a support substrate, It is characterized by providing the optical 
system which light is irradiated [ optical system ] at some photo-curing resin film of said chip 
circumference, and stiffens the photo-curing resin film. 

[0032] Moreover, as for said optical system, it is desirable about the manufacturing installation of the 
multi chip module concerning this invention that it is what irradiates light at some photo-curing resin 
film of the chip circumference using a reticle mask. Moreover, as for said optical system, it is desirable 
by carrying out opening of the desired hole to each feather of a blind shutter, and adjusting shutter 
feather that it is what irradiates light at some photo-curing resin film of the chip circumference. 
[0033] The manufacturing installation of the multi chip module concerning this invention The coat means 
which is equipment which manufactures the multi chip module which connects two or more chips 
electrically mutually, and is closed in the same package, and carries out the coat of the photo-curing 
resin film on a support substrate, The stage which supports said support substrate, and a chip 
conveyance means to be in the photo-curing resin film by which the coat was carried out with said coat 
means, and to convey a chip by face up in the predetermined flat-surface location and the 
predetermined, predetermined height on a support substrate, It is characterized by providing the optical 
system which light is irradiated [ optical system ] at said photo-curing resin film, and stiffens the photo- 
curing resin film where a chip is held in said predetermined flat-surface location and predetermined, 
predetermined height with said chip conveyance means. 

[0034] Moreover, as for said optical system, it is desirable about the manufacturing installation of the 
multi chip module concerning this invention that it is what irradiates light at said chip top face and the 
photo-curing resin film of the circumference of it. Moreover, as for said optical system, it is desirable 
that it is what irradiates light at said chip inferior surface of tongue and the photo-curing resin film of 
the circumference of it. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 (a) - (c) is the sectional view showing the production process of the 
support substrate for mounting Chip in the manufacture approach of the multi chip module by the 
operation gestalt 1 of this invention. 

[0036] This operation gestalt describes MCM which combined memory and the signal-processing logic 
LSI. 32MBitDRAMChip(s) manufactured with the well-known technique, signal processing LSIChip, and 
the optical disk reading control LSIChip are set in mounting equipment for every Chip kind. Thickness 
after BGR of each Chip is set to 300 micrometers or less. 

[0037] First, as shown in drawing 1 (a), on the front face with a thickness of 200mm it is thin to a 
support substrate of the Si wafer 11, an optical lithography method is used, a photoresist is applied, and 
patterning of this photoresist is carried out Thereby, on the front face of the Si wafer 11, the resist 
pattern mask 13 for forming the target mark used as the criteria -of an MCM formation-field, is formed. 
[0038] Then, as shown in drawing 1 (b)„ the Si wafer 1 1 is engraved with the target mark. 14 by 
performing chlorine-based dry etching by using a resist pattern 13 as a mask. 

[0039] Next, as shown in drawing 1 (c), after removing said resist pattern mask 13, UV hardening resin 
film 15, such as admixture of diallyl phthalate, polyfunctional acrylate, and a photopolymerization initiator, 
is coated with the thickness of about 350 micrometers on the Si wafer 1 1 using coating equipment. 
Then, predrying of this UV hardening resin film 15 is performed, and the Si wafer 1 1 is carried in to chip 
mounting equipment after coating completion. 

[0040] Drawing 2 (a) is the top view showing the array condition of each Chip mounted on the support 
substrate (Si wafer) shown in drawing 1 in the manufacture approach of the multi chip module by the 
operation gestalt 1 of this invention. Drawing 2 (b) is the top view which expanded unit MCM field 2b 
shown in drawing 2 (a). 

[0041] as MCM — every — Chip is arranged how or Unit MCM is arranged how on a support substrate - 
- those data — mounting equipment — inputting — every — the location and array pattern mounted 



for every Chip are determined. Moreover, in order to stiffen the resin of the perimeter of Chip so that it 
may mention later, 50 micrometers or more of Chip spacing are detached, and it sets it up. 
[0042] As an example, as shown in drawing 2 (a), two or more unit MCM2bs are arranged in the shape of 
a matrix on the support substrate 11. Moreover, about Unit MCM, signal processing LSlChip17 and 
DRAMChip19, the optical disk reading LSIChip21, and the target mark 14 are arranged, as shown in 
drawing 2 (b). 

[0043] Moreover, the point which serves as the representation circuit pattern and Chip reference point 
for every Chip is registered as an optical image, and the pattern judging recipe which performs location 
recognition by the optical image is produced for every Chip to mount. 

[0044] next, the support substrate (Si wafer) shown in drawing 1 — every — the process which mounts 
Chip is explained, referring to drawing 3 - drawing 8 . Drawing 3 - drawing 8 are the sectional views for 
explaining how mounting each Chip on a support substrate in the manufacture approach of the multi chip 
module by the operation gestalt 1 of this invention. 

[0045] First, the support substrate 1 1 shown in drawing 1 (c) is conveyed on the after-mentioned 
support substrate stage 45, and the location of a support substrate is doubled with a reference point 
according to optical image recognition like the case of Chip. Then, as shown in drawing 3 , DRAMChip19 
which carried out rough alignment from the appearance is conveyed by face up near the mounting 
reference point 23 set up on the support substrate (Si wafer) 11 using the Chip conveyance arm 25 of 
mounting equipment. Next, it is DRAM by the image recognition optical system 26 of mounting 
equipment. The image of the circuit pattern of Chip19 is captured. In addition, if the height adjustment of 
Chip performs focus control of image incorporation at this time, the height of a circuit side can also be 
doubled with a reference point. 

[0046] Then, as shown in drawing 4 , the height of Chip19 is amended so that the focus of an 
incorporation image may suit. That is, the height of Chip19 is amended so that the height of the 
mounting reference point 23 and the Chip reference point 24 may suit. 

[0047] Next, the image of the circuit pattern of Chip19 registered beforehand is compared with the 
optical image which incorporated the circuit pattern of Chip to mount, and the Chip reference point 24 is 
judged. 

[0048] Next, as shown in drawing 5 , the horizontal position of Chip19 is amended using the Chip 
conveyance arm 25 so that the mounting reference point 23 and the Chip reference point 24 may be in 
agreement. Thus, the circuit location of Chip is correctly doubled with a reference point. Then, by 
moving the support substrate stage (not shown) in which the support substrate 1 1 is laid, the support 
substrate 1 1 is moved so that the target mark 14 may come near the mounting reference point 23. 
[0049] Next, as shown in drawing 6 , the location of the target mark 14 is detected using the laser light 
27 of mark location detection equipment (not shown), and the location of the support substrate 11 is 
amended so that the target mark 14 may be located in the relative position to the set-up mounting 
reference point 23. 

[0050] Then, as shown in drawing 7 , Chip19 is embedded by raising a support substrate stage to fixed 
height in the mounting predetermined position of the photo-curing resin layer 15. 
[0051] Next, as shown in drawing 8 , the resin 15 around Chip19 is stiffened by using the UV optical 
system 29 for the resin layer 15 which includes the Chip circumference from the Chip upper part, and 
irradiating UV light 29a, where Chip19 is embedded. By this, embedded Chip19 will be fixed with 
hardening resin in an exact location. The UV irradiation conditions in this case set exposure energy to 
4000m J(s), using mercury lamp i line spectrum light with a wavelength of 365nm as the light source. 
[0052] After stiffening the above-mentioned resin 15, a Chip conveyance arm is pulled up and removed 
from resin 15, and the next Chip is conveyed. Then, DRAMChip19 is mounted on all the MCM formation 
fields in the support substrate 1 1 by repeating the procedure shown in drawing 3 - drawing 8 . 
[0053] Next, the collating image data of signal processing LSIChip is changed continuously, and signal 
processing LSIChip is mounted on the support substrate 11 by the same approach as the above. Then, 
optical disk reading LSIChip is mounted on the support substrate 11 by the still more nearly same 



approach as the above. 

[0054] After ending mounting of all LSIChip(s) constructed as MCM, the support substrate 1 1 is taken 
out from a support substrate stage to the exposure section, this support substrate is laid in a complete 
exposure stage, and the mercury lamp of 500W performs exposure for 30 seconds on this stage. 
Thereby, all the parts that are not hardened in resin 15 are stiffened (not shown). In addition, non- 
hardening resin may be stiffened and the resin may be used as it is as a level difference flattening layer 
between Chip(s). According to the above process, where alignment is carried out correctly, Chip 
mounting to a support substrate of the circuit pattern location and height of LSIChip is attained. 
[0055] Drawing 9 is the block diagram showing the equipment which does a series of Chip mounting 
activities mentioned above. Drawing 10 is the block diagram showing the exposure section shown in 
drawing 9 . 

[0056] As shown in drawing 9 , Chip mounting equipment has composition similar to the coating-machine 
developer stepper who is used for semi-conductor manufacture and by whom in-line connection was 
made, and consists of the coating-machine section 31 and the exposure section 33. 
[0057] A photo-curing resin coat and predrying are performed in the coating-machine section 31, and, 
as for the support substrate (Si wafer) conveyed from the cassette, mounting, location amendment, and 
exposure of Chip (resin hardening for every Chip) are performed in mounting / exposure section 33. 
After a support substrate is again carried to the coating-machine section 31 and stiffens all resin on the 
complete exposure stage 40, it is returned to a cassette 35. 

[0058] That is, it has become possible for the coating-machine section 31 to install four cassettes in 
the support substrate cassette loader 35, and a support substrate is carried by the arm robot 39 
through the interface buffer 37. There is a field which the arm robot 39 moves to the pin centerjarge 
section, and the resin coat cup 38, the BEKU stage 36 for predrying, and the complete exposure stage 
40 are arranged across the arm migration field. 

[0059] The interface buffer 41 is formed between the coating-machine section 31 and the exposure 
section 33. Thereby, delivery of the support substrate between the coating-machine section 31 and the 
exposure section 33 is attained. 

[0060] As shown in drawing 10 , the exposure section 33 A support substrate The mark location of the 
substrate stage drive system 46 which makes the support substrate transfer system 43 to convey, the 
highly precise support substrate stage 45, and the substrate stage 45 drive, UV exposure optical system 
47, the Chip image incorporation optical system (image recognition optical system) 49 which captures a 
Chip image, a mercury lamp 50, and a support substrate To the Chip conveyance system 53 which 
conveys Chip mounted on the laser optical system 51 to detect (sensing), the Chip storage 52, the Chip 
rough alignment stage 54 which performs rough alignment of Chip, and a support substrate, and a 
support substrate, Chip It consists of Chip mounting arms 55 to mount. 

[0061] The blind shutter 56 which restricts an exposure field is formed in UV exposure optical system 
47. The exposure field which exposes photo-curing resin by this brand, shutter. 56 according to. the data 
of the dimension of Chip to mount can be restricted to the range of 20 micrometers of the Chip and 
Chip circumferences 

[0062] In this aligner 33, incorporation of a Chip image is performed through UV exposure optical system 
47 using the half mirror 57, and the focus of the exposure light from the Chip image incorporation optical 
system 49 is adjusted so that it may be in agreement with a mounting reference point. 
[0063] Moreover, the aligner 33 has the control section (not shown) which controls a motion of the arm 
robot 39. It controls the arm robot 39 to convey Chip in a proper flat-surface location to a support 
substrate while the image data of the surface pattern recognized according to the Chip image 
incorporation optical system 49 locates this surface pattern in said chip conveyance means to a support 
substrate at proper height based on delivery and this image data as for this control section. 
[0064] With Chip mounting equipment, since the coat of the photo-curing resin is carried out on a 
support substrate in the resin coating cup 38 of the coating-machine section 31, a series of activities to 
hardening of location amendment of Chip, mounting of Chip, exposure (namely, Chip resin hardening), 



and non-hardening resin can be done continuously. 

[0065] After completing mounting of Chip to a support substrate top, wiring between Chip(s) for making 
it function as MCM is formed. It explains referring to drawing 1 1 about the approach of forming wiring 
between Chip(s) in below. 

[0066] Drawing 1 1 (a) - (d) is a sectional view for explaining how forming wiring between Chip(s). 
[0067] As shown in drawing 1 1 (a), the interlayer insulation film 61 with a thickness of about 1 
micrometer is deposited on mounted Chip 17 and 19 and UV hardening resin film 15. Next, hole pattern 
63a for connection of about 5-micrometer angle is formed on the pad for connection (not shown) at the 
photoresist film 63, taking a circuit pattern and the optical alignment 62 using the optical lithography 
equipment for the processes before a semi-conductor. In addition, this pattern formation may perform 
alignment focus adjustment for every Chip group set to MCM, and every Chip. 
[0068] Then, as shown in drawing 1 1 (b), an interlayer insulation film 61 is etched by using the 
photoresist film 63 as a mask using the insulator layer processing dry etching system for before [ a 
semi-conductor ] processes. Thereby, opening of the connection hole 61a is carried out to an interlayer 
insulation film 61. 

[0069] Next, after removing the photoresist film 63, the photoresist film 65 is formed on an interlayer 
insulation film 61. Then, wiring negative pattern 65a for forming the circuit pattern between Chip(s) of 
about 2-micrometer width of face in this photoresist film 65 is formed using said optical lithography 
equipment. Next, an interlayer insulation film 61 is etched by using the photoresist film 65 as a mask 
using said dry etching system. Thereby, circuit pattern slot 61b of about 2-micrometer depth located on 
connection hole 61a is formed in an interlayer insulation film 61. 

[0070] Then, the photoresist film 65 is removed, and as shown in drawing 1 1 (c), after depositing 50nm 
of Cu film by the spatter as a nuclear growth layer in connection hole 61a and circuit pattern slot 61b 
and on an interlayer insulation film 61, 5 micrometers of Cu film are grown up by electroless deposition. 
Next, using the CMP (Chemical Mechanical Polishing) equipment for Cu, by carrying out polish removal 
of the Cu film on interlayer insulation films other than slot 61b, Cu film is embedded in connection hole 
61a, and the 1st layer Cu wiring 66 is formed in circuit pattern slot 61b. 

[0071] Moreover, by repeating the process of drawing 1 1 (a) - (c), when the 2nd-layer wiring is required, 
as shown in drawing 1 1 (d), the 2nd layer Cu wiring 69 and a pad 71 are formed in the interlayer 
insulation film 67 on the 1st layer Cu wiring 66. 

[0072] Next, the coat of the circuit protective coat 73 is carried out on the 2nd layer Cu wiring 69 and a 
pad 71, and after that, only a pad 71 top removes a protective coat 73, and forms a bump 75 by the 
well-known approach on a pad 71. 

[0073] According to the above-mentioned operation gestalt 1, the circuit forming face (height) of each 
Chip can be placed neatly on the same flat surface, and the relative-position precision between Chip(s) 
can be raised. For this reason, if Chip(s) wiring formation is attained by the same approach as a LSIChip 
production, process^ for example, i line aligner is used. for Chip(s) wiring formation,, wiring of 0.5- 
micrometer Rhine / 0.5-micrometer tooth space can also be formed. Therefore, it becomes; possible 
about, wiring width of face to form wiring between Chip(s) with the sufficient dependability also as 2 
micrometers or less. With this technique, the wiring consistency which can be formed in MCM can be 
raised by leaps and bounds, and manufacture of small [ which makes connection between Chip(s) which 
does not mind close and an output interface circuitry ], and the low consumption electrode MCM is 
attained. 

[0074] Moreover, by detailed-ization of wiring between Chip(s), the number of wiring which can be 
formed can be increased by leaps and bounds, and manufacture of the multi chip module which ties up 
wiring between Chip(s), without letting close and an output circuit pass is attained. Moreover, it 
becomes possible to miniaturize the magnitude of the contact (pad) connected with wiring between 
Chip(s), and the design degree of freedom of LSI incorporated as MCM can be improved. 
[0075] Next, the manufacture approach of the multi chip module by the operation gestalt 2 of this 
invention is explained. This operation gestalt describes the example which forms MCM which combined 



•memory and the signal-processing logic LSI as well as the operation gestalt 1 on a quartz support 
substrate. 

[0076] 32MBitDRAMChip(s) manufactured with the well-known technique, signal processing LSlChip, and 
the optical disk reading control LSlChip are set in mounting equipment for every Chip kind. Thickness 
after BGR of each Chip is set to 300 micrometers or less. 

[0077] First, the resist pattern mask of a target mark used as the criteria of an MCM formation field is 
formed in a quartz wafer with a thickness of 200mm it is thin to a support substrate by the optical 
lithography method like the operation gestalt 1, and it is engraved with a target mark by the dry etching 
of a fluorine system at a quartz wafer. 

[0078] Next, after removing a resist pattern, UV hardening resin, such as for example, diallyl phthalate, 
polyfunctional acrylate and a photopolymerization initiator, and admixture of an epoxy resin, is coated 
with the thickness of about 350 micrometers on a quartz wafer using coating equipment. Then, predrying 
of this UV hardening resin film is performed, and a quartz wafer is carried in to chip mounting equipment 
after coating completion. 

[0079] next — as MCM — every — Chip is arranged how or Unit MCM is arranged how on a support 
substrate — those data — mounting equipment — inputting ~ every — the location and array pattern 
mounted for every Chip are determined. Moreover, in order to stiffen the resin of the perimeter of Chip 
so that it may mention lateri 50 micrometers or more of Chip spacing are detached, and it sets it up. 
[0080] Next, the point which serves as the representation circuit pattern and Chip reference point for 
every Chip is registered as an optical image, and the pattern judging recipe which performs location 
recognition by the optical image is produced for every Chip to mount. 

[0081] next, a support substrate (quartz wafer) — every — the process which mounts Chip is explained, 
referring to drawing 12 - drawing 17 . Drawing 12 - drawing 17 are the sectional views for explaining how 
mounting each Chip on a support substrate in the manufacture approach of the multi chip module by the 
operation gestalt 2 of this invention. 

[0082] First, as shown in drawing 12 , DRAMChip19 which carried out rough alignment from the 
appearance is conveyed by face up near the mounting reference point 23 set up on the support 
substrate (quartz wafer) 76 using the top-face adsorption arm 77 of mounting equipment. Next, it is 
DRAM by the image recognition optical system 26 of mounting equipment. The image of the circuit 
pattern of Chip19 is captured. 

[0083] Then, as shown in drawing 13 , the height of Chip19 is amended so that the focus of an 
incorporation image may suit. 

[0084] Next, the image of the circuit pattern of Chip19 registered beforehand is compared with the 
optical image which incorporated the circuit pattern of Chip to mount, and the Chip reference point 24 is 
judged. 

[0085] Next, as shown in drawing 14 , the horizontal position of Chipl 9 is amended using the top-face 
adsorption arm 77 so that the mounting reference point . 23. and. the Chip reference point 24 may be in 
agreement. Then, by moving the support substrate stage (not shown) in which the support substrate. 76 
is laid, the support substrate 76 is moved so that the target mark 14 may come near the mounting 
reference point 23. 

[0086] Next, as shown in drawing 15 , the location of the target mark 14 is detected using the laser light 
27 of mark location detection equipment (not shown), and the location of the support substrate 76 is 
amended so that the target mark 14 may be located in the relative position to the set-up mounting 
reference point 23. 

[0087] Then, as shown in drawing 16 , Chip 19 is embedded by raising a support substrate stage to fixed 
height in the mounting predetermined position of the photo-curing resin layer 15. 

[0088] Next, the resin layer 15 which includes the Chip circumference from the Chip lower part is made 
to harden the perimeter of Chipl 9, and the resin 15 directly under Chip by irradiating the UV light 79, 
where Chipl 9 is embedded as shown in drawing 17 . By this, embedded Chipl 9 will be fixed with 
hardening resin in an exact location. The UV irradiation conditions in this case set exposure energy to 



, 6000mJ(s), using mercury lamp i line spectrum light with a wavelength of 365nm as the light source. 
[0089] After stiffening the above-mentioned resin 15, the top-Face adsorption arm 77 is pulled up and 
removed from resin 15, and the next Chip is conveyed. Then, DRAMChip19 is mounted on all the MCM 
formation fields in the support substrate 76 by repeating the procedure shown in drawing 12 - drawing 

1Z- 

[0090] Next, the collating image data of signal processing LSIChip is changed continuously, and signal 
processing LSIChip is mounted on the support substrate 76 by the same approach as the above. Then, 
optical disk reading LSIChip is mounted on the support substrate 76 by the still more nearly same 
approach as the above. 

[0091] After ending mounting of all LSIChip(s) constructed as MCM, the support substrate 76 is taken 
out from a support substrate stage, this support substrate is laid in a heating stage, and BEKU for 300 
seconds is performed at 200 degrees C on this stage. Thereby, all the parts that are not hardened in 
resin 15 are stiffened (not shown). 

[0092] Drawing 18 is the block diagram showing the equipment which does a series of Chip mounting 
activities mentioned above. Drawing 19 is the block diagram showing the exposure section shown in 
drawing 18 . 

[0093] Although the Chip mounting equipment shown in drawing 18 has composition similar to the 
coating-machine developer stepper who is used for semi-conductor manufacture like the equipment of 
drawing 9 and by whom in-line connection was made and it consists of the coating-machine section 81 
and the exposure section 83, compared with the equipment of drawing 9 t as for the equipment of 
drawing 18 , the exposure sections 83 differ greatly. 

[0094] In the coating-machine section 81, the coat and predrying of admixture of photo-curing resin and 
heat-curing resin are performed, and, as for the support substrate (quartz wafer) conveyed from the 
cassette, mounting, location amendment, and exposure of Chip (resin hardening for every Chip) are 
performed in mounting / exposure section 83. After a support substrate is again carried to the coating- 
machine section 81 and stiffens all resin on the heating stage 90 for complete hardening, it is returned 
to a cassette 35. 

[0095] That is, it has become possible for the coating-machine section 81 to install four cassettes in 
the support substrate cassette loader 35, and a support substrate is carried by the arm robot 39 
through the interface buffer 37. There is a field which the arm robot 39 moves to the pin centerjarge 
section, and the resin coat cup 38, the BEKU stage 36 for predrying, and the heating stage 90 for 
complete hardening are arranged across the arm migration field. 

[0096] The interface buffer 41 is formed between the coating-machine section 81 and the exposure 
section 83. Thereby, delivery of the support substrate between the coating-machine section 81 and the 
exposure section 83 is attained. 

[0097] As shown in drawing 19 , the exposure section 83 A support substrate The mark location of the 
Chip image incorporation optical system (image. recognition optical system) 49 and.a.support substrate 
which captures the substrate stage drive system 46 which makes the support substrate transfer system 
43 to convey, the highly precise support substrate stage 45, and the substrate stage 45 drive, UV 
exposure optical system 47, a mercury lamp 50, and a Chip image To the Chip conveyance system 53 
which conveys Chip mounted on the laser optical system 51 to detect (sensing), the Chip storage 52, 
the Chip rough alignment stage 54 which performs rough alignment of Chip, and a support substrate, and 
a support substrate, Chip It consists of Chip mounting vacuum adsorption arms 77 to mount. 
[0098] The substrate stage 45 has taken the method which fixes the perimeter of a quartz substrate, 
and the flesh-side surface part of a quartz substrate serves as made in [ quartz ] the cavity. UV 
exposure optical system 47 is arranged at the rear-face side of a quartz substrate, and the blind shutter 
56 which restricts an exposure field is formed in this UV exposure optical system 47. The exposure field 
which exposes photo-curing resin by this brand shutter 56 according to the data of the dimension of 
Chip to mount can be restricted to the range of 20 micrometers of the Chip and Chip circumference. 
[0099] In this aligner 83, the Chip image is captured from the top face of Chip, and the focus of the 



exposure light from the Chip image incorporation optical system 49 is adjusted so that it may be in 
agreement with a mounting reference point. 

[0100] Moreover, the aligner 83 has the control section (not shown) which controls a motion of the arm 
robot 39. It controls the arm robot 39 to convey Chip in a proper flat-surface location to a support 
substrate while the image data of the surface pattern recognized according to the Chip image 
incorporation optical system 49 locates this surface pattern in said chip conveyance means to a support 
substrate at proper height based on delivery and this image data as for this control section. 
[0101] With Chip mounting equipment, since the coat of the photo-curing resin is carried out on a 
support substrate in the resin coating cup 38 of the coating-machine section 81, a series of activities to 
hardening of location amendment of Chip, mounting of Chip, exposure (namely, Chip resin hardening), 
and non-hardening resin can be done continuously. 

[0102] After completing mounting of Chip to a support substrate top, wiring between Chip(s) for making 
it function as MCM is formed by the same approach as the operation gestalt 1. 

[0103] Also in the above-mentioned operation gestalt 2, the same effectiveness as the operation gestalt 
1 can be acquired. 

[0104] Moreover, since this operation gestalt can harden the Chip circumference and resin [ directly 
under ] where Chip is supported with an arm 77, a point with little possibility that Chip will move at the 
time of unexposed resin hardening after Chip mounting termination is a merit. Moreover, since the top- 
face adsorption arm 77 holds Chip by vacuum adsorption, it can prevent raising dust and the 
conveyance mistake by resin 15 adhering to an arm 77. 

[0105] Next, the manufacture approach of the multi chip module by the operation gestalt 3 of this 
invention is explained. This operation gestalt describes the example which forms MCM which approached 
and combined memory and the signal-processing logic LSI from the operation gestalt 1 as well as the 
operation gestalt 1 on a support substrate. 

[0106] 32MBitDRAMChip(s) manufactured with the well-known technique, signal processing LSIChip, and 
the optical disk reading control LSIChip are set in mounting equipment for every Chip kind. Thickness 
after BGR of each Chip is set to 300 micrometers or less. 

[0107] First, Si wafer with a thickness of 200mm it is thin to a support substrate deposits only on the 
front face beforehand the aluminum film 88 shown in drawing 21 with a thickness of about 200nm. This 
aluminum film 88 acts as reflective film of UV light. The resist pattern mask of a target mark used as the 
criteria of an MCM formation field is formed in Si wafer by the optical lithography method like the 
operation gestalt 1, and it is engraved with a target mark by the dry etching of a chlorine system at 
aluminum film and Si wafer. 

[0108] Next, after removing a resist pattern, UV hardening resin, such as admixture of for example, a 
diallyl phthalate, polyfunctional acrylate, and a photopolymerization initiator, is coated with the thickness 
of about 350 micrometers on Si wafer using coating equipment. Then, predrying of this UV hardening 
resin film is performed, and Si wafer is carried- in to .chip . mounting equipment after coating completion. 
[0109] next — as MCM — every — Chip is arranged how or Unit. MCM is arranged how on a support 
substrate — those data — mounting equipment — inputting — every — the location and array pattern 
mounted for every Chip are determined. In this case, a Chip spacing limit shall be narrowed to 30 
micrometers, it shall approach more, and Chip shall be arranged. 

[0110] Next, the point which serves as the representation circuit pattern and Chip reference point for 
every Chip is registered as an optical image, and the pattern judging recipe which performs location 
recognition by the optical image is produced for every Chip to mount. 

[0111] Then, a location and height are adjusted for every Chip by the same approach as the operation 
gestalt 1, Chip is embedded to resin, resin is stiffened by optical exposure, and Chip is fixed. It carries 
out by projecting the reticle [ exposure / this / optical ] pattern according to Chip size. The exposure of 
light is attained only in the part of the Chip circumference so that this may not lap with the hardening 
field of adjoining Chip. For this reason, the operation gestalt 1 is enabled to make distance between 
Chip(s) narrower than 50 micrometers, and the number of MCM which can be formed in the 



miniaturization of MCM and one support substrate can be increased. 

[0112] Moreover, the reticle which determines an optical spot is exchanging automatically and working 
for every Chip kind to mount, and continuous operation equivalent to the operation gestalt 1 is also 
possible, for it. 

[01 13] Wiring between Chip(s) for functioning as MCM like the operation gestalt 1 is formed after the 
completion of Chip mounting. 

[01 14] In case drawing 20 (a) and (b) embed Chip to resin and stiffen resin by optical exposure, they are 
the top view showing signs that project the reticle pattern according to Chip size, and an optical 
exposure is performed. On the other hand, drawing 20 (c) and (d) are the top views showing signs that 
the optical exposure was carried out to resin by the approach of the operation gestalt 1. 
[01 15] Since the exposure field 86 had been arranged on ChipA and the outskirts of it with the 
operation gestalt 1 as shown in drawing 20 (c), Chip spacing was L2 need when carrying out contiguity 
arrangement of ChipA and the ChipB. On the other hand, with this operation gestalt, as shown in 
drawing 20 (a), in order to project a reticle pattern and to carry out an optical exposure, the partial 
exposure field 85 by which the optical exposure was carried out is located so that Chip may be 
straddled to four places of the periphery of ChipA. Thus, if the partial exposure field 85 is arranged, it 
can approach and ChipA and ChipB can be arranged, and Chip spacing can be set to L1 [ narrower than 
L2 ] as shown in drawing 20 (b). 

[01 16] In addition, the partial exposure field 85 shown in drawing 20 (c) is a mere example, and it is also 
possible to make a partial exposure field into other configurations. 

[0117] Moreover, with this operation gestalt, since the bottom of the resin 15 of the support substrate 
1 1 is covered with the aluminum film 88, when the UV light 89 which stiffens resin 15 is made to 
irradiate as shown in drawing 21 , UV light can reflect with the aluminum film 88, and resin hardening can 
be advanced more efficiently. 

[01 18] Drawing 22 is the block diagram showing the exposure section in the Chip mounting equipment 
used for manufacture of the multi chip module by the operation gestalt 3 of this invention in which 
partial exposure is possible, gives the same sign to the same part as drawing 10 , and explains only a 
different part. 

[01 19] This exposure section has the reticle stocker 92 which contains the reticle mask for exchange 
while having the reticle mask 91 for restricting an exposure field. Furthermore, the exposure section has 
the reticle conveyance system 93 for working for every Chip kind to mount, exchanging the reticle mask 
91 automatically. 

[0120] Also in the above-mentioned operation gestalt 3, the same effectiveness as the operation gestalt 
1 can be acquired. 

[0121] In addition, although the exposure field is restricted with the above-mentioned operation gestalt 
3 using the reticle mask 91, the same partial exposure is possible also by carrying out opening of the 
desired hole to each feather of the blind shutter of the equipment shown in drawing 10 , and adjusting, 
shutter feather. 

[0122] Moreover, it is possible for this invention not to be limited to the above-mentioned operation 
gestalt, but to change variously, and to carry out. 
[01 23] 

[Effect of the Invention] Said chip is fixed to said predetermined flat-surface location and predetermined, 
predetermined height by according to this invention, being in the photo-curing resin film, mounting two 
or more chips on the predetermined flat-surface location and the predetermined, predetermined height 
on a support substrate by face up, as explained above, irradiating light at the photo-curing resin film, 
and stiffening the photo-curing resin film. Therefore, wiring between components can be made detailed 
and the multi chip module which can realize high density assembly of the further chip and its 
manufacture approach, and a manufacturing installation can be offered. 
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3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS . 
[Brief Description of the Drawings] 

["Drawing 1] Drawing 1 (a) - (c) is the sectional view showing the production process of the support 
substrate for mounting Chip in the manufacture approach of the multi chip module by the operation 
gestalt 1 of this invention. 

rDrawing 2] every mounted on the support substrate (Si wafer) which shows drawing 2 (a) to drawing 1 - 
- it is the top view showing the array condition of Chip, and drawing 2 (b) is the top view which 
expanded unit MCM field 2b shown in drawing 2 (a). 

drawing 3] In the manufacture approach of the multi chip module by the operation gestalt 1 of this 
invention, it is the sectional view showing the process which explains how to mount each Chip on a 
support substrate, and captures the circuit image of Chip. 

[Drawing 4] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 3 to it, and adjusts the height of Chip by focal 
amendment. 

[Drawing 5] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 4 to it, and amends the horizontal position of a 
Chip reference point. 

[Drawing 6] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 5 to it, and amends the location of a support 
substrate. 

[Drawing 7] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 6 to it, and embeds Chip by rise of a support 
substrate. 

[Drawing 8] It is the sectional view showing the process which how to mount each Chip is explained 
[ process ] to a support substrate, and the next process of drawing 7 is shown [ process ] in it, and 
stiffens the resin of the Chip circumference by the exposure of UV light. 

[Drawing 9] It is the block diagram showing the Chip mounting equipment used for manufacture of the 
multi chip module by the operation gestalt 1 of this invention. 

[Drawing 10] It is the block diagram' showing the exposure section shown in drawing 9 . 
[Drawing 1 1] Drawing 11 (a) - (d) is a sectional view for explaining how forming wiring between Chip(s). 
[Drawing 12] In 'the manufacture approach of the multi chip module by the operation gestalt 1 of this 
invention, it is the sectional view showing the process 'which explains how to mount each Chip on a 
support substrate, and captures the circuit image of Chip. 

[Drawing 13] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 12 to it, and adjusts the height of Chip by focal 
amendment. 

[Drawing 14] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 13 to it, and amends the horizontal position of a 
Chip reference point. 

[Drawing 15] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 14 to it, and amends the location of a support 
substrate. 



[Drawing 1 6] It is the sectional view showing the process which explains how to mount each Chip to a 
support substrate, shows the next process of drawing 1 5 to it, and embeds Chip by rise of a support 
substrate. 

[Drawing 17] It is the sectional view showing the process which how to mount each Chip is explained 
[ process ] to a support substrate, and the next process of drawing 16 is shown [ process 3 in it, and 
stiffens the resin of the Chip circumference by the exposure of UV light. 

[Drawing 18] It is the block diagram showing the Chip mounting equipment used for manufacture of the 
multi chip module by the operation gestalt 2 of this invention. 

[Drawing 19] It is the block diagram showing the exposure section shown in drawing 18 . 

[Drawing 20] Drawing 20 (a) - (d) is a top view for explaining the optical exposure approach to the resin 

by the operation gestalt 3 of this invention. 

[Drawing 21] It is the sectional view showing signs that the optical exposure to the resin by the 
operation gestalt 3 of this invention is performed. 

[Drawing 22] It is the block diagram showing the exposure section in the Chip mounting equipment used 
for manufacture of the multi chip module by the operation gestalt 3 of this invention in which partial 
exposure is possible. 
[Description of Notations] 

2b — Unit MCM, 11 — A support substrate (Si wafer), 13 — Resist pattern mask, 14 — A target mark, 
15 — UV hardening resin film, 17 — Signal processing LSIChip 19 — DRAMChip, 19 — Chip, 21 — 
Optical disk reading LSIChip, 23 — A mounting reference point, 24 — A Chip reference point, 25 — 
Chip conveyance arm, 26 — Image recognition optical system, 27 — Laser light, 29 — UV optical 
system, 29 a — UV light, 31 — The coating-machine section, 33 — An aligner (exposure section), 35 — 
Support substrate cassette loader (cassette), 36 — The BEKU stage for predrying, 37 — Interface 
buffer, 38 — A resin coat cup, 39 — An arm robot, 40 — Complete exposure stage, 41 — An interface 
buffer, 43 — A support substrate transfer system, 45 — Support substrate stage, 46 — A substrate 
stage drive system, 47 — UV exposure optical system, 49 — Chip image incorporation optical system 
(image recognition optical system), 50 — A mercury lamp, 51 — Laser optical system, 52 — Chip 
storage, 53 — A Chip conveyance system, 54 — Chip rough alignment stage, 55 — A Chip mounting 
arm, 56 — A blind shutter, 57 — Half mirror, 61 [ — Optical alignment, ] — An interlayer insulation film, 
61a — A connection hole, 61b — A circuit pattern slot, 62 63 — The photoresist film, 63a — The hole 
pattern for connection, 65 — Photoresist film, 65a — A wiring negative pattern, 66 — 1st layer Cu 
wiring, 67 — Interlayer insulation film, 69 [ — Bump, ] — 2nd layer Cu wiring, 71 — A pad, 73 — A 
circuit protective coat, 75 76 — A support substrate (quartz wafer), 77 — Top-face adsorption arm 
(Chip mounting vacuum adsorption arm), 79 [ — A partial exposure field 86 / — An exposure field, 88 / 
— aluminum film (UV light reflex film), 89 / — UV light, 90 / — The heating stage for complete 
hardening, 91 / — A reticle mask, 92 / — A reticle stocker, 93 / — Reticle conveyance system. ] — 
UV light, 81. — The coating-machine section,. 83. — An aligner (exposure section), 85: 
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(2) 

/ 

[iMttMtoifiiai 

X«fX *±fc = - h $ *xfc3te«fbWJ!BBI t , 

fWrlBteRJtfll-fcfc = - h S*ifc3teWb!IMB*l i , 

lifJlE£#S&f:::7^-*Ty-/T^y^h$;iv MfBft 

mitmmm^ ®fe £ ft*:**©^ ^ ^ t , 

£ $ fc£tr r. t b-tZ>m *^ 1 XI* 2 
y 7"* v> a- — /w. 

5 1 X tt 2 |B*©-e/U^ y 7"* -A'.-' 
«&<9?- y 7°£ . «rC3lW<UltJ»ilrt "Cifeo -C*»*« 

±.<nffi%:<D ^■m^m.Rtm^'m $ k 7 ^ - * r y 7*-e 

»f J£©B 3 U: E J£-t" 3 XS i: » 

I?)—./-? y -Jr— v^rttwttJhi-i -?t\>f-f- y 7°^ v>3. — /vco 
±©Fr£©¥ffi'(£S&U ! j3)T;£©S5 $ tc 7 1 — * T y 



2 

flHEtt Wb»JIBR±K: Ji MlftlMt £ 4 IS i , 
fltrfBJiMt&IHRK:* MIS^ y ^±fctt«i-*«tt?L*:ia! 

tt5Xfii: % 

liUiEjf fflffi*0t± , UWB«tt?L± fcttflii- 5 EH^ * 

7 V hi-5t©-efe5r.i:S:<l#»i:i-5iS*^5Xtt6 
fS«©-7/i-9 L ? L y 7"^ — /Ka$Hi:fcifc. 

[EtsRqf 1 0 ] mrlEHS-rS Xfi^*J ^-C3fc«fld»IB 
3W<bWJB*fc*fcflM*-t-* r t Sr#m<t-f-5lt*Jl 5 
[M#H l 1 ] WBBJrt-axe»c*iV^-C3fe«fl5l»JB 

3ta-fbWJiBiifc*«riiR«ti-5 r t t -rzm*m 5 

[M««12] WIBH3ei-*xej::tev>TJtflMlsWJB 
»JB«fc3t*r-flMti"5 r. ir Sr#^t -f-afll *«5 Xtt6 
[MM 1 3 ] «nEBf3t©K S.t±, twa**©*- y 7" 

[It*«l4] WIE3ta<fc«tIBBISr3-hi-<&xe© 
^-^y HV-^Sr»JHii-5XS«:$e>Jc*tfwi:4r« 

^-^■?y 7 --v :: rt(C^±i-5-7/^5 : -y7' ; ev ; 3.- 
S»S«±fc3MHW»J!Bit*='- ht5a- h^Si:. 
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3 

y * - * T y ^TfiSiHi- 5f y ^ftR&^IS: t , 

[ff#J5l6] ffift^-yzfoUfc^f-^&m&Mffi 
?*-**1ltrE^y7TIIKa¥«K:iifc9, roHfcfWfc 

«r»3frt- 5 SEfliT S> o X , 
tWE=- J; 9 a- I- £;fcfc3Wfld»JBBtrt-e*> 

[»#*18] firE7fc3*3Rtt» u-^yvw*;?S:ffl^ 
•C**fy7 r »iao-»©3lfi«'fbttJ!Bai^BH»i-5to 

i «t o Tftfcnf- y 7 p JBia<o-«o»«<k»fJ!SBHwJ»W' 

^ y :Ae 5? * -^©»3tas«. 
[»*«2 0]. **W^-y^SrE^t«ft«)K:Satt • 

U l^-^-'y'Jr-^rt^tfih-t-S-v^^y^^^ — 

WE = - h J: 9 = - K 3 tttJBK F*J T* h 

^■*7*-^7y^ , -C»aS-t-5^-y7TJftiS*ai:, 
miiS^ y 7T»i3t#«t <fc 9 ^ y ^"Sr WEWSrospffiffia 
AXfBi1£<DWi £ Lfcttlft-C. litHB3t«'fk«J!BBI»c 

£ =MS-f 4 r t £#®t £ -T 5 y 7°^ i^a -/uo 



4 

[111*5(2 1] ilWE***tt. WEf-y^BiaV-t 

ftffl. t -f 5 st*« 2 0 -WV-^ y v 5 =. -;U(D 

Offliao*BMbWIBBIk:**rflHWi-5 fcorfci r. t £ 
1*« i 8S*5S 2 0 E^<D -7 y v? a. -/v© 

[0 00 1] 

[0 0 0 2] , , 

[f£*©awi /has • e* • 1^0 

fit** 

T^y^Xattein*., «r^ft-o©« 

WIS $ ft-C v >S o 
[0 0 0 3] -TVV^-y^&^a.— )\ (KT»..MCMt 

[0 0 0 4] f«^jA$ttA.#ffe«Xff^L S I ^y 

v^Fnfc^ 5 L y7 B rt«0HJgg'teflt^:}#*tS±cD 

[0 0 0 5] — f y7'fc7x-77'/^^i/ K L 
fcMCMTffT-.WEIBoEHISrlBllS-tS^ifei: LT; * 

7 8 5 6#^«kiHi**ix-CV^5. roffME 

[0 0 0 6] MCM«)3tiK*«*3Efc±tf5fc»H:tt. 
y^^v H^-y^iK^JBSaiSSrJKjsRi-S**©** 
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■So 

[0 0 0 7] £fc, 7 8 5 6J§r'£mXte, 

&\z.^yy % *Wb\Lt£^&&ft^bhX^/b&. BGR 
0V< 7 ^ (C <fc 3 $C+ /i m CO^ V ZftDm £ 7 V * 

[0 0 0 8] ££u #i?7-2 0 2 1 1 S-^fg&U 1 
4$P¥9 - 2 6 0 5 8 1 ti$Mcm^y7'$: 

mm mm.) n&tffextcZo f^wi 

So 

[0 0 0 9] £fc, ^fHB¥7-2 0 2 1 1 5-§-<&$g-C 

if ir&Sfcro-^fcSo 
[0 0 10] 

[^asfcP&LJ: 5 ti-5^] £r<5T\ ±IH=ee*w 
[0011] fyVm*. A • ta^7-f 

[0 0 12] rcoi 5^MCM»aa^»-l±> MOMfcffl 

^y?iw©B*w>«t*wk cm.»*2 m m«T©ius) 

r. i *s^rfiBj!eMCM©«l3t*ife©Hi*iS!S< 3**1/0* 
[0 0 13] *38Wtt±IEOJ:5 4*fll*:**U-C*$ 

[0 0 14] 

y 7*«rEl^k:«ft«jfc*« U PI— y 4r- Kit it 
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-h£irfc*8MbttJBKi:» flME3aeMRfc7*-:*7' 
y 7°X-? ^vh^, msttWfbltMBlBtK: @£ £ ixfc* 

[0 0 15] *36W^5^i"?-^-y 7**^3.— /W*» 

[0 0 16] **?ll:«5vmy^^a- 

[0 0 1 7] *^BJ(C^5-7/P^ S /7"*v 5 =.- 

[0 0 18] ^Ktfti^^fy^^a-^Ol! 
y< y *r— v'rt IdWlh-rS -*fr?-f- S^a -/uo JIJS 

St, fcJWB-t-Sr 1-5. 
[0 0 19] ±IE-^^^y7* i e-^3.-^roS!}5&^-e 
I*. ■JtW'fbWJgJIIWciJtSrRMt bTJfcWkWJIBaitr.ll'ft:* 

^.i jet !? . v ■7°%ffi , fe<Dsm$LW%:xmfe<»-m 
$^@^-T5fc«) v m*v>'}-yy'<DigLm*mz-Z>m8t* 

[0 0 2 0] ^mK^T^f-^-yy'^'y'^—^m. 

i, itrE*R«tffli±fc*a<fc»HB«*3-h+*xs 
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[00 2 1] iE^/Uf^y^^ — /KDS^it^feX* 

[00 2 2] jMBWfcfRS-v'A'^yT'*^*— 

Jl MftSUR Is » ttitB^ y 7*± 5 &i^?L fcK S 

Igi. MfEJB MtfttftM-bKi . ilfrES^?L±fc4fc«1-3 

[0 0 2 3] 3=fc, ^PJK^S^/V^yT^V 1 ;* — 

/KD$!5t2fSc»:::}3^X, itufE-^vh1-£X*§f±, tulE 
Xf£*ffi^*- LTBiftOft $ fcttfll 

[0 0 2 4] *fcv-*3BWJ-{S5^/V'?-5 : -y7'- : E-^a — 

[00 2 5] f=fc, ^l^tr^S-v/V'^s/y^v 5 ^- 

a<b«fJ!iB«!:**rl»»i-5IBH. ffift^y7±.mRlM: 
«OJH2Z©3teafl^JB«fc3tefcl!RW^3 £ i t^TfEX-fc 
So Sfc, MESSRS Xgfc:m^3teafl2WJIB*K:# 
Srfi8*ti-««{tt. ME*y^TffiAtf-t©H2Z©3fcafl: 
•WBK^JtSrlHIt-r 5 i t "b^TtEX-feSo 

[00 2 6] Sfc, ♦JlflCfliS^^ffy^ya-- 
/vo«Jfefrifefcoi^Tf4,.«tEil^t-SXaK^T3t 
afl^JIB«w3te*:J!Mt-*-.5Bltt % ME^-y^Wac-SB 

-f* is — vKD/M!Hfc/!>s t ft -5 . 

[0 0 2 7] ^^Jc&S^/W^y:/^-;^- 
/KOSjfcfrjfcfco^-C. StTE0fS©JliSH:, DtTEtfttO 
^ y yt*i?in(Dm±m VSM'** — vol$ #Ir)— « 

[0028] *.lt x ^^km^^k^^^y^^'y^- 
/ucotBfcfr&Ko^Xfi, SfrEJta-fbWJBffllSra- k-t 

sm.^ic^-yy h-v-^sr^jfn-rsxii^$ fetStr 
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[00 2 9] ^P^lc^S-^^^y^v 5 ^--^©®! 
WftO^y^&S^teWKtofcSHBfcU IrI- 
y tr—i?to Kit iki"4 y ^* A'SrSIJS 

ngltfcot, £#»R±fc*aflS*M6K* = --H 

t, HuE="-h#^l-J: | 9='-h$nfc^a'fk»^rt 
X-fco -c3t»X*±©Bif «<9 TffiffiltatJ^ So* £ 

[0 0 3 0] ««l:#5?yvff5'7' : Ev 1 a- 
/ko»JS»11 K ov.»ttt, mJE^ y ■7 F ©*ffi/< * - v £ 

i 9 Blft Ufcaiffi^^^ — voBUftf*-^ fcmiE^ y :/» 

E^y^sxwas^stu-c^fjeoTffiitBcaKafe-t-* 

[003 1] ^WK^S^/i'^y^^a.— 
3&S*tt« a»©^-y^'SrS^fc«a«Jfc*RU, 151— 
y vWcitih-rs -?>vf?- y v'a -^SrMiS 

i-53-h#IS;t, t»E*»»R.4r3[»"*-5^y— ^ 
WE3-b*«lc:J:9a-hSn*:*BMbWJB«rt 

^ y 7 s fe 7 1 - * T y 7° T'SS^-f- 5 ^ y ^ *8^#a t , 

m&^y7mm<D-n<Dftmmmm\zyt&m%i it* 

[00 3 2] *^PJfC#5-^/W^y7' ; ev ! 3.- 

zm^xyt*?- y 7mm<D-U(DytmfcffimmKWM-t 

7^ v Ki't.y ^-«4^gfaoJt*M P U v-r y 
*-ffl.MMfer5 w ttjLoT«.fc*.y7'«iZIO— »«> 

[00 3 3] *?6WI:«5?^f-f*y'7'ty=.-/uo|! 
40 . 5t!£Bfi* ttttO^-yt/SrE^fcrn^WKfiSttU, 

/^y^-^F t 1^i=tJh-rs-v/V'^y^v ? 3 .-^SrSa^ 
tSSftfoct^ S»««±fc3t«^WIfiB*Sr3- K 
fS^-hfgh ffiE£#S«fc£Hp-t-5*r--v* 

strE=- h^ai-j; •? =■- h $n/t*a^bWJKBirt 

^yy&7~-XT •y7X-Mvk-r?>'3 L y7'M£^&k. 

mi?- y f-y^msm&n^mitm. 

3t*:BH4tb-C3teBMk«JIBJI)IS:aft**53t*3Rfc» 

so m-r^^t^w^t-r^o 
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[0 0 3 4] ^m^Z-r^^y-f^i?^- 
[0 0 3 5] 

16©?g»S:Rifli-So HI (a) - (c) li #3SSHO 

*5^T, ChipSrT!>^h-*-5fc«>co^«f*«<0»JtX 

[0 0 3 6] #IHfeJ#SB"Ctt, -^If^lP ^ 

tt3SUfc3 2MBitDRAMChipi{§-§- 
MLS I Chip, #*5V**«**5«»L 
S I Chip&#Chip«fefc^£^h3£W;:iry h^S. 
#ChipOBGR«<Off $tt3 0 0 // mJ^Ti: "f £o 

[0 0 3 7] *i\ 01 (a) J: 5 3ti**S 

ifcSffS 2 0 0mm<£>S i 1 1 0*ffi±Jd, 

S i i i<z>*iB±K:W\ MCMJgj*fW*Og2& 

[0 0 3 8] rcD^ % 01 (b) ic^-TJ: i/^ 
b/^^-^l 3 t LTt&Si^ K5>f ^y^ls? 

^ 1 4 SrJK 9 iitf • 

[0 0 3 9] Jfcfc, Ell (c) ^i~<£ 9^ SufEUv? 
* h/**->^** 1 3£Bfe*LfcfSL a— r-fV'^S 
«Srffl^T, S i l W^7!1^7 

fcifOUVWffcMll&ttl 5Sr3 5 0 Mmilt©fS^3 

y^t5 0 r co^ N r<Duva<b«t/iii»i 5©f 
«(a»tm\ ^-riy^Tt, s i jr^— 1 1 

[0 0 4 0] [112 (a) tt/*3g5BO'SI*SJKffiI"fc«t5 

■f-XWPSS (S i ^at/N-) ±^-e^vh-t-^#Chip 
OE?iJttlBSr*i-¥ffiia-C*>5. El 2 (b) tt, H2 
(a) l:,Tf*fiMCM«2 b 5rte^:Ufc¥ffiiaT*fo 

[0 0 4 1 ] MCMi LT&Chip£r £:*©.£ plnESi - 
5*\ St/, WiMCMSr3t»atE±lcifOJ:5»-ia« 
i-S^co-r-^^-v^ v h^SlnA** U £-Chipttln 
^^^h-t-Sttil • EJII^-vSr^^-S. Ch 
ipJHH©«MBtt«»^3 J: 5fcflMt$*5fc*5>s Chip 

[0 0 4 2] AftMt LTf±, HI 2 (a) ln^-r«fc 5 
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In, ^Sffil UCW4MCM2 b£-v M/ -y^^^ 
te**E«-*-*. HMfcMCMfcov^-Ctt, 
1LS I Chipl 7, DRAMChipl 9, 9 x * ? 
SS^lfc!? L S I Chip 2 lAXff — y V^— V 1 4£ 

02 (b) izjjk-tx 5 »-Eg-r?>o 

[0 0 4 3] £fc, #Chipftln-t©ft*|I]S&A<* — 

io [0044] 0 1 {-^-TX^SK ( S i ?:rvs 

-) fc'S-ChipSr-r^^'M-SlSSr^ 03~08&# 

m uooiftBj-f-5. 0 3-08 «, *%w<vmmmffi 1 

In £ 5 ■^/V^-f-y 7°^- $?a-/KOSSjt*«fefc*> V ^T, £ 

^SlglnS-ChipSr-^V K-rs^jfeSrlftBJ-rSfcfeW 
#rffi0-?*>£o 
[0 0 4 5] *i\ 01 (c) 1 1 fcft 

B&toWSLx 1 ?— 1 ? A 5inJSi£U Chip©4§-&ilH)1§ 
lnft#ilM«ln J; 9 £#S«©flm*a;*Ate-6-fr* 

5o 0 3{C^-f<J: 5 In, »^'7777-f^ 

20 V h Ufd DRAM Chipl 9$\ ■^?>' hSB<DChi P afi: 

iHr— a 2 5 Sr/B^T^itStg (S i ^^n— ) 111 

In gSijS c^ix V 2 3 (Df'tifflU 7i — .X T y 

7"-e«6iSi-5 0 *l-, -^f vM6«©B*B«3t**2 

6l-J;!9DRAM Chip 1 9 toW&h'** — VWH^Sr 
E!)i&i>. rw^F. ®^©t)ii^©^^S^C 

[0 0 4 6] ^©^ x 04lC^-TJ; pin, 

J: Chipl 9©i«$$rMiE-r5. o 
30 -?!)yhS!|i^2 3 2:ChipSIH^2 4©i«$^ 

-&5J:5ln, Chipl 9©ig^S:«iEi-5„ 
[0 0 4 7] ftln, ?•i^)S®L-C*JV^fcChipi 9©@ 

[0 0 4 8] j^ln N HstStJ: 5k» -^^v-hSVjS- 
2 3 t Chip£!£j&2 4&-^Wc-fZ> £ o\Z. ChipftSislT 
-A2 5$rfflVTChipl 9 ©TK^RiSSrMlE-l-S. ^ 
©<t 5 Id LTIE5SinChip©[H]S|'f4a$-a5»,^ln-g-t3-y: 
40 5c S«r*tRl 1 *«*11*Jx-CV^5*»a«^ 

1 4^Wr7vhSip,^2 3 ©f+ififw < S J: 5 fc3£» 

[ 0 0 4 9 ] ftin, 0 6 Id^-TJ: 5 In, -7-i5"f4S^ttJ 
i£B (0^-frT) OU-f-*2 7S^t#-y!yh 

■7-^ 1 4©f£s&;&mu laje*^^^^ h**jfic 

2 3ln^|-rsffiM*l:Sln^-ys/ Y*-—9\ 
5J:5in, ilt««i 1 ©teS£MjEi-6 0 

[0050] r©^, 0 7in^i-j; e>m x s^a^x 

so -^Sr-^iS$^T-±#^*5r ilnj; t), Chipl 9 
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[0 0 5 1] El 8 Rl^i" <fc 5 fc. Chip 1 9 #S 

ftii^nfc^t?, Chip±fP^f>ChipJ13aSr-^tj>Mg 
II 5tUV5t**2 9 4rffll^-CUVJte2 9 a SrflgfH- 
S^tt-J;!?, Chipl 9©jlia©«flil SSrfiS-fk** 
5o r.tifc J: 9 » S»i&*ixfcChip 1 9 »ijB*JWfclt 

flS*t*#f±» JtSRi: LT»ft3 6 5 n m<0*«7 VT* i 
h/U3tSrffll\ * 4 0 0 0 m J 

[00 5 2] ±tE©«Ml 1 5 «:8Mfc3*fc*. fttHe 1 5 

J: 0 2tf**K 1 1 tfcltit^TCMCMWfiS 
(CDRAMChipl 94?l)y ht5. 
[0 0 5 3] jg^LTIs-^&SL S I Chip<73|$ 

9£»2«1 l±(-1a^&SLS I Chi P Sr-7^>- H-f 
5. Kfc, ±|B* IS*<0#ffifc J: 1 

lifcjfrr-f 9 LS I ChipSr-^V h-f 

[0 0 5 4] MCMi UT#Itf^T<pL S I ChipW-^ 

fcttfiU :o7f- v?fc:x 5 0 owwzkgR? v:/-t?3 
Og>©«3tS:tT5. ClftfcJ:*), »JB 1 5 i::*si*5*« 

4U»flBSrflMb**, ^©aMBttChipmaSTfflfUi £ 

LT-^CO^iflifflLXtS^. ^±(OT.m^X<0, LS 
I ChipC7>[US§/-?^ — VfitjB i RU s iS$^iESfeJc:7 , 7-0 
V h $nfc«l»T?^*«^05 Chip-? * V b *« rTSB* 

[0 0 5 5] [H9rt, ±3$ Lfc— jgWChip-^^V hf^ 
**tt.5a611*jilt«fifcH-C*»5. Ell 0(4, B9fc* 

•ra*«.«r*-ii»jfcBi.-e*>s. 

[0 0 5 6] HI9}C^-t-J;.5f-v Chip^^Vh^fi 

[0 0 5 7] *-fey h*»5>»S*^/t^t»**.(S i ■> 

i «tt**SfT*?ii. V * > h • S3t A 3 3 l^-C C 
hipco-7 {;yh' -dittffiiE • St* (ChipttwaMBiMfc) 

*t, <£-Est**7"— ^4 ox-£X(Dmmzmtzittc 

[0 0 5 81 tib^ 3 1 tt4*-fe 5/ bfr 

7-AoiKy K 3 9 -fc v^-gBdT- A n 
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# y h 3 9 9 . 7"'- 

A/-C«fJ«3-b*s:^ , 3 8 i^fiMtflUS^---**^--^ 
3 6. ^ffiit^t^x— i>4 O^gSB^T^So 

[0059] *-gB3 1 tmytnz 3<Dmat^(>' 

9, 3 -*-g&3 l.i«3t»3 3 0M©jfe«f3|iK©«»t 

[0 0 6 0] 010 IZTjk-f X 5 StfttB 3 3 tt, 3tt$ 

10 — v>4 5, 1^77—^4 5 SrJSgSbcF-fr x 
-yfl*4 6 4 UV^7t7t^?S4 7, ChipiB&£Sl 
9 i&trChipWfctt (B4MBIftX;¥X) 4 

9, 7K^S7V7'5 0, i«f*So-^- (Jg 
ft) t5l^- T-7t#^5 1, Chip* hu~ S?5 2, 
ChipC07 7T7-r ^ >- K&fr 5 Chip? 777^ ;* >- h 

3Chip»2!*5 SAtWfcJWRteChipSr^fr^hi-S 
Chip-e^hT-AS 5fc£ra»fc>#lric£;h/0'>.5 <> 
[0 0 6 1] U V 81****4 7 fcfttbte«««r1WR"t- 

7^K^??-56l:J:ot, -7!7V hi"5Chip(D 

^SrChipt Chip^j2(D2 0 m0^ffl{c:*JPSi-5 r t 

[0 0 6 2] ^CC^7tSIB3 3m Chipjij^(D®9 
^^•Sr, /N-7 5.7-5 7?:fflV^T, .UV8S3fc3t^4 
7*r^L"CtToTJa5, ChipHiMk9.ii*:3t**4 9^^> 

30 [0 0 6 31 Jfc, BJtgf 3 3tt7-^D^5'h39 
WSiJffligCfi, Chipiij^S 9 &%-ytmm 4 9 K: J: 5 BIR 

. S«t-^LTiiIE^ffi$.JCfim^*^t-*{-;Chip^^ 
LTiiiE/j:¥Ef£!:{lf-ttRi^i--5 J:' 5 KT- a 

[0 0 6 4] Chip-v^^ hgET'li > 3-^— SB 3 1 
OitStflga-X^ >-i7*7J -y?3 8 t^*5^T^*«±iC7t 
40 «-fk»JB«T3— hi" 5: phipCO^SWE, Ch 

i P C0-7^>-N, (BP^Chip^l®^) . **-(fc:» 

So 

[0 0 6 5] ^a«±^OChipW-7!7>- h^r^T L 
fc^. MCMi LT«6fie$*5fc«)COChipraiBi»S:^ 
• WTt-ChipPflroK^Sr^-rS^jfe^o^T 
m 1 1 «r#ffi UooIftP>11-S 0 

[0 0 6 6] @1 1 (a)~(d)f4, ChiplWOE» 

so [0 0 6 71011 (a) Ic*t<t5l:, -7£>-h£ax 
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fcChi P 17, 1 9RXfUVmtffiflBmi 5(D±.\zm$ 

i »mnm<Dmm&mm6 i &wr?>. 

kft¥T7<U^ h 6 2&Hoo, K (H 

J&ti. MCMt&3Chipy*/l'— T'Wfc U< fiChip&fc 

[0 0 6 8] Ell l (b) fc^i-J:5lc % ¥^ 

fMiflgffl ttlHSAlX K 9 * s y y*K« «r ^ T » 
7t hv^ M8I6 3Sr-7^^i: L-CJURMfittRe 1 Sr 
^s/^v^-f 5„ rft£J:!K lttitttiMft 
7L6 1 a #spn £*t5 0 

[0 0 6 9] Wc:, 7* h U-v*;* M6 3 £6fc*Lfc 

5o WKfty 4-mw.*m^x. :w 

7t M8I6 5fcl, &2 *tm*B©ChipK<E>E«l 

/^-yJrMtSfcferoSii^^^-^e 5 a *B 
/£-r3o tfJfBK7V^y^Vy*S«£ffl^T, 7 

* h l/v^ Mg6 5 h LTJgKlfei&M6 1 £^ 

6 1 a iK-feg-rS* 5 ) 2 M m}£$c06a;$^ 6 i 

[0 0 7 0] r<£>^ 7th^ H6 5Jr^iU 
Hi 1 (c) fcflWJ:3te» 4KR7L6 1 art. fm/** 
-^i*6 1 brt^^Sr-3^ii:M6 l±fc»fiJlftJit UT 
Cuit^y^ttKiU 5 0nm«KL-fc*. &MM 

* y=¥(C±i?CuJK*5 /zmSlfHS. Cuffl 
CMP (Chemical Mechanical Polishing) i£fi£rfflV 
T\ i*g|56 1 bJW^'©Jgrail6»lS±<C»CuJRSrWS^* 
i-3r£fcJ:0. g^?L6 1 a rttC ul#li!)]&t 

EiB^y" — >-ffl 6 1 b ICflgJ 1 M C u EH 6 6 i>m 

[0 0 7 1 ] ft 2 HI 1 

(a) ~ (c) ©■iSfcfcOigi-rtfc.fci?, HI 1 
(d) fcjjH-J: 5 lw, fri.SCuEitft6-6±-©Jiraifi» 

JR'6 7 tiff 2 Jf.C u Eft 6 9 y K 7 1 ZB&i- 

3. 

[0 0 7 2] ftfc. ^2gCu£l6 9fi^'y K7 1 
©Ji»r[E]gS^!S^7 3 = — h t> -toft, ^y K7 1 
±©*{S8J8!7 3«r6fc*U ^°y K7 l Jb co^ft 

[0 0 7 3] ±KHJfiJKtKU-J:^tf, &ChipC0|5]& 
Jfcj&ffi SrPI-TEifc**.. J.o. ChipM© 

S I Chip8t36xeilS]»**«fefcJ:5 ChipMlfilMKriS 
<9 , ' ARIxJi ChipMBftflg/$£ i MsittiiB 
$r<£,ffl1-*xfi\ 0. 5)im7^y/0. 5,im^^-^ 
©K» ftoT, EH*g£2 M mWT£ L 

rt«*Btt©fi^ChiplWfia»*»rit-*-5^tiS^riBi: 



74 

fc<5. i©a«»iJ:!9. MClAK.teiimmttBMtiBBLt: 

0KSr^**v^Chi P MS!JSES:tT5 J: 5*/hffl» <SIB» 
m«MCM<Dit3t#"Briei:i!e<5. 
[0 0 7 4] ChipMEft©tlHMfcK:J:9, flgjft 

TgtefcE*tt**H«)fc:ilUn-C#, ChipMEftfr*. • 

ass &ii * -f mastw it 5 y *s » 

10 MCMi: LTa^ji4tl5LS I ©ffi^gi^Sr 

[0 0 7 5] *«WOl!l»i2l:J:5TA'ff 

Mil iPl£< 
nsi *ria*'fri3*fcMCMSr^S:«r**±k:»j« 

[0 0 7 6] 'J&MO&MsfcX 9£!3gLrt:3 2 MB itD R 
AMChipir<f-§-#!.3gLS I Chip, RXI^ ft^^X? 
SS^Bl t> ffflflp L S I ChipSr^-Chipa^tc-T-^Vh^a 
20 ^-fey hi"5 0 - &Chip(£>BGR^<E>J?: £ji3 0 0 jimfit 

[0 0 7 7] £i\ ^Sffii*5J5$ 2 0 Omm(0^ 
[0O78]«)clc, Uv?^. h^y- — = 

30 ru^^iz-h- #wffiT y y h • 7tft-a-w^). 

[0 0 7 9] ^(c, MCMt LT=&ChipSrt*Oj; 5 
lcES-t-5*-0-7 f -^ !7 >- hl^StCATJ U #C : hi 

40 ChipP B "5RBS:5 OMineiiRSUTKJei - ^,, 

[0 0 8 0] «-Chiptt(c^©{^|HlSS^^ — >- 

fir o /< 9 - >*'J m ^ > f &m -r z . 

[0 0 8 1 ] ^XtS »c#Chi 

pte-i-V^y-tZTM.*. HI 2~Hl 7 =S:#fig Loo 
t&Wi-Z. Hi 2~Hl 7»4, *«^oHli^*8 2^«t 

tgfc^ChipSr-^^v h-f S*jfeSrKWi-<5fc*0»faB 
so HT'fcS. 
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[0 0 8 2] *1\ 0 1 2}C^-fJ; »b77 
77^ ^ > H LfcDRAMChipl 9 4\ -v^^Ngfi 
©1PM7-A7 7Srffl^-C*»astg . 

l^7t^2 6 fCj; DRAM Chip 1 9 <D^\&'<9 — 

[0 0 8 3] Z<D&, 01 3 KtjH-J; 5 5t5Ji^-B 

5 i 5 fc» Chipl 9<Oig$SrfflIE-r5o 
[0 0 8 4] -^feS&L-CfcV^fcChipl 9 ©ta] 

I'fclfcQ&A/fcft^lBfciSrJWftU Chi P gSJS.£2 4 

[0 0 8 5] 01 4 5 fc, -v:*^** 

^23i ChipSUMi 2 4 <£ 5 fc, ±ffi»* 

T-A7 7SrfflV>-CChipl 9 OTK^etrWjEi-^o 
5t»*E7 6 aMB«£;h/ci^ t 1 - 

HS2i.^2 3 ©Wififc < <5 J: 5 fc*»S*R 
7 6 5 0 

[0 0 8 6] &f£, HI 1 5 tw^-TJ; 5 -7— *f£fi& 
i"5J:5l£> 30MfcK7 6«Xfc««:*|jE-*-.3. 

[0 0 8 7] dWflL HIl 6lOTr1-J:5i-> 
r— i?Sr— ^*$*-C±#$*5r.t^J;5 < Chipl 
9 *%mt®mM 1 5 co-v ^ V h^^teMlciife^if. 

[0 0 8 8] #Cfc. 017 ^^-T i 5 K., Chip 19^ 
m>b&$.ntz.W;ffiX\ ChipTttJ^feChipfliaSr-grtritf 
JltS 1 5 teU V?t 7 9 *Mft-t 5 r £ J: 9 , Chip 1 
9coJDia5.t;ChipitTcO#fJ)gl 5 £SS<fb;£-fr5o -tu 
tcfc 9 , tife^Stbfcchip i 9 ttiE?t/ < c-(as-e^'fk#f 

fi, JtSBi: LTiSft.3 6 5 nra©*®?^ i ite*^ 
filJt^vu^— 4-6 0 0 0 m J iri-*. 
[0 0 8 9] ±fEtf>«M§ 1 5 *BMt$-fcfc«» WIS.1 5 
*»fe±ffi®j&T— A 7 7£5l#±»fT^U fcOChip 
012-01 7 9 
SS-f- tfc«t 9, 3t#8tE7 6lcfc(t5-f-<-C<^MCM. 
J^fcfB&te DRAM Chip 1 9 h"f 5. . 

[0 0 9 0] mMLXm^ML S I Chip©H5 

9i^at5 7 6 ± tenths l s i chi P £-7?>- M- 

5, ±E£fa«©#ifcK:J:0£*r»S7 
6±(C^7 i '-i'^^Sn^lz9 L S I Chipfc-^V- M" 

[0 0 9 1] MCMi LTffitP^T^LS I Chip©-^ 
hSr^TL-fc^, *#X4R;*7*-5>a»e>£«rS«7 



<D*7— *J[ZX 2 0 0°C-C3 0 OSW-^-^SrtT^o C 

3*5 (ia**i*) o 

[0 0 9 2] Ell 8fi, ±3$Lfc— ilOChip-e^^h 
f^jR*:fT5»«S:S%-t-«J«BI-e*>S. B19I1 EI 1 8 

[0 0 9 3] El 1 8 fw^-rchip-v^ V K^fili s 09 

io «j*ifcoT*J0. =-*-»8 1 £*3ttt8 3a»&<ii 
5*5, 01 8©^gfi0 9©3£g£Jfc^T8i7fc^8 3# 

[0 0 9 4] ha»&a^SHfc£#£« 

• §Sftg&8 3 f-Jo^TChipOD-v^V- h • {£B*itE • B 
3t (ChipttroWIBfiSfl:) isfifcix<5. S 
i?— gp8 l fcSfm, ^ffiSS-fkfflapSRi^x— 1?9 

[0 0 9 5] t*i7t), — 8 lf±4 ;*/■£•;/ 

9. ^y^-7 I -^<5'77 3 7^U$ifS4S*i 
T— Anjjfy h 3 9»rjl«tt5o ir^^— g|5t-T— An 

[ 0 0 9 6 ] 3 — gp 8 1 kBytM8 3 ©KfCfi-f V 
9 — ^V7r 4 i*sst«te>tu-cv^5. rhCJ: 
30 9 » 3-^—95 8 1 2:f%A8 3 OMoX»StRO*»^ 

[0 0 9 7] 019 \ZJf?fX. o iz< m%U 8 3 14, ^ 
aE«4r«KSi-SX»a;S«263R4.3» fftltA&£tt££ 

i^.4 5, S^^x— v<4 SSrlEtb^-tirSStS^-T 1 
— 2?Kfb^4 6» UV«3t3t^4 7, 7K^7X7°5. 
0, ChipH^4«l9iZ ! ti , Chipp^9^^7t^ (H 
4 9 „ ^#S»R©-<r--#tt«t:*W. OS. 
*P) i"-5 L — -?-%^?k 5 1 . .Chip^ h L — ~/5 2 , 
ChipC07 7T7-1'^>' h4^7 5 Chi P 7 7T7-T^ V h 

40 ^x-^s 4, ^mm^<>^ h-rschip^fis^-r 

5Chip^jH^5 S&^XWSWcChipSr-^^^ hf'5 
Chip-7'>>'hK^55*7'-A7 7 4if*»fe«lj«StfC 

[0 0 9 8] Sfe^x — v?4 5J4, ^SS©JHBi4@ 

yt¥Jk4 7*5@eg$ttx*5 9, r <DUV^7t7t ; T : m4 7 
»CttH3ta«**!ll»i-'B7 r 9-f > Kv--V 5 6 *SR 

so •^^vh-rschipCO^.^feODx-^^^C, 3tW-ft 
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»JIB4:«3ti _; 5ll*W«*Chipi:Chip»a©2 O^m 

[0 0 9 9] r©8l3tiSll8 3T*J4, Chip(D±SA>%. 
Chippi&©&0&*£fTo-C:J3»>, ChipBHfc® 9 

[0 10 0] Sit, 8SftgB'8 3I4T— AotKj/ h 3 9 
OffflMBtt, 'ChipiU&Bt 9 ii**** 4 9CJ:!JM 

gtRldfcfr LTj&E&iS $ fc-CfclB t ChipSrS 

njjf «/" h 3 9 Srfflffli-SkO'efc-So 
[0 1 01 ] Chip-v?V h^ST'li, =>-*-gf5 8 1 

W-fbWJiSra-h-t-irtd^. ChipcDttBiilE, Ch 
ipOT-^vK Sift (BP*>Chip»/IMMI;) , *SMfc*f 

[0102] S^fflS-b^© ChipCD-r 17 V h £5feT L ' 

[0103] ±!B£ffi&HB 2 1 i [Hi 

[0104] *HiS7fcf®f4, Chip$rT-A 7 7 

■CS»LfcjRi[|-CChip«5a»tfET«)»JBSrWI:"e* 

ipfl^SH^^tta^ft^a*.* y s/ h-efc-So * 
fc, ±ffiK*T-i»7 7ttChipSr*SK*l-«to-C^ 
»i-«t©-C**i»b, 7-A7.7Ciff)|gl5mt 
Sit S- J: S^ffi^iSizI 5 * fcKJt-t* w i ^T*# 5. 
[0 10 : 5] W:, *»«©5H6»li3J::J:5-r/i^-9- 

> L S I SrJIiSMl® 1 J: 5'3E«U-C»**fc*fcMCM 

[0 10 6 ]--^*Q©aWliJ:-!jR3gLfc3 2 MB itD R 
AMChiptfg-f-*aaLS I Chip, Jt^-i*? 
^$DMLS I ChipSrS-ChipateJ-^^^bSH 
fC-fes/ h^5„ &ChipCDBGRt£<Dff£ti:3 0 0 nm&L 

[0 10 7] *i\ $»S«fc45J¥* 2 OOmmroS 

1 ^zc^-fi, ^«)Sffi}-0^-J¥$ 2 0 0 n mg^E 

2 1 fcjjrf-A 1 18 8 £ri£fl| LT*5< 0 C1WA1I&8 8 
f±UV3fc'©K*tfflli LTf^ffl-f-S. S i fruL^-fc, H 
ItSK'l i y V ^5 7 -f -fil: J: 9 , MCMM 

*M)&L. mmifiO h'?4 ^yJ-'sif^jL 9 $ 
-?v Y-?-i> t'A 1 mt S i 173^— lc® 9 &tr. 
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[0 10 8] 1/-^ — ^*B**L-fc«. =" 

ifOU VS«J§5: 3 5 0 n mft^WJ? $ "C 

[0 10 9] MCMt L T# Chip £<!:*© J; 5 

B«-f*i\ Xt*, HMStMCMSr3£»*«±KiifoJ:5 
io KUW.-fZtWf— hSiitlcAAU &Chi 
pfefc-y^^h-fSltfll-EM^-^SrftSfS. - 
ChipPp^PS©JP54r 3 0 ^micStft, J; 9 jiffiS b 
TChip^rgEfii"?) t>©ti"5o 
[0 110] Jfcte, ^-ChipttK-tCDftgEIIlSg/^ — ^ 
t Chip^jSfcfcStf-f^h LTS® 
L> hi-5Chip»K:3t¥Pf«K:J:5ffi«B««r 

[0111] ret, mmmmi tmm<r>*mz±'9 1 

ChiptefcteB • il5£S:PllEU Chip£«tflgfc:*l«>&A/ 
20 -e36JIMtk:J:9«JiBSraft**TChip*rH3ei-5. - 
©ftHPJtfcChiplh'l' X£j£ Cfc — 
»LTtf5o m^J;9, Hart-*ChipOmfcfB*t 

b^v^«t 5 , chipjsa©— gBi-©^3tww.it*s'sr 

tig£&3„ rrofc*, chipmoER^IItt^fBios 
0 y mJ;9^<-r5r^^Blt6i:/j:9, MCMO/J^ft 
1 1 «coi«raWK:»/*Tli*MCM*Sri«-^t-r. i ft 

[0 i'l 2] £fc, Jt^aKy KSrft^tS U^^/W4, 

[oi 13] chip-r ^ ^ ss5t#, mmmrn 1 1 

KMCMi U-Cttlfie-f-SfcKxOChipraEHSr^i-. 

[0 1 1 4] BI2 0 (a) , (b) fi, ChipSrWgfd 
«^^)ii^■C3tBB*t^^:J:D»JB*a^fc**5l*,■ Ghipf- 

flff'*r^i-¥aBB|-C*>:«-. rJx(C^LT®2 0 (c) , 

(d) a. mmrmi<D*mx-ffimKft?®$iLizm?-z 

40 [0115] mMMf& l m 2 0 ( c ) (c^i: J; 5 
»d, ChipA&^-tWjgfflirSit^S 6 SrBBBi-5© 
. T% ChipAfcChipBfcWSBflrt-S*^ Chi P raH 

0 2 0 (a) ^-TJ: pt-, u^^/^^-vSrS^L 

14, ChipA©^^)©4<@Bft-ChipSr?|<*J; ptCffiBL 
TV^« CO«t5fc»»*3t««8 5^iaffl-T5i:, C 
hipAtChi P B$ri£^LTie«-f-5r i^-c-#, 02 0 
(b) ChipKRSSrL 2 «t 93fc^L 1 t 

so i--5Ct^T'#5o 
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[01161 W, BI20 ( c ) \Z7rrtB&n%W& 8 5 

-fa- 
ir i>*im-vhz>o 

[oinisfc, ^nmmmx\±. 0.2 1 msrt-j: ? 

{C, X»at«l ICOWIIl 5TKA 118 8£ffrV>X*> 
5fc*, WJgl 5£®rt;£i*:3UVft8 9 fcfiBJtSii:*: 
AlK8 8K:J:5UV3ltiJSR*tU <£93!i^ft<#t 

[01181 B2 2fi, 3MBW©5?W»«3»j:±5-v^ 

5, mi 0 iro-tta-fcttra-w-jt-fcwu »j!c*sb» 

fco^X©JMK931-<5. 
[0 119] iO«3t«B»±, •3t««*lMI»'*-5*:ftW 

\/?-9A>-?*ir 9 1 SrWi"/5i:*t-, S&UBWi'^A' 
-^^^SriRiWi-S^^/v^. hy*- 9 2Sr*TLXi^ 

[0120] ±^mmwm 3 \x t mmmm itm 

[0 12 1] ft, ±IEHJE^fl§ 3 -Cli, \»f-9Ar**9 
9 1 &JBV"'Xgi3tetW£S:IMBBLXV'>3j&s, 01 0 te^-f 

U S^y^-EfcWtt^S-fcfcioXtratKoSM* 

[01.22J-**:, : #«Wtt±lE2Bi^tKtelR£asix 

[o i-2'3 ] < , ; : "" „ ; [• ' 

8fe©*> 3?* 3t«Wk«tt6|llrt Xfc o x£#BtR-h©m 
£fl5¥'B5tt«2fct*BUe©iB5 SIC -fX^ V V 

[0ffi©f§5¥fttft§Sl 

[mn 01(a) ~ ( c ) »4. ttwommnm 1 »= 

i5?^ff 5'7 F **/ ! 3- /KD§!{3£:£ife *J ^ X , Chi 

[0 2 1 0 2 (a) ft, H 1 (Si')! 
^— ) ±.\z.-?V^ K-r-5=&Chip<D@ajiJ^Sr^i-¥ffi 
B|-e*>9 . 0 2 (b) (4, 0 2 (a) fc*i-l|lffcMCM 

[0 3] *«M©|Ot?»«lfcJ:5^^y7'*^=. 

M-5*jfeSrgftW-f5tj<OT-*)o-CChipW|3!SBi^S: 
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[0 4] XftfSS^ChipSr-^^vhi-S^ftSrRW 

/SttHEfc. J; 5 Chip^iS $ SrPSi-5ISSr^-T8)fffi0 

[0 5] i«p»gfc#Chip*-v'>^h-f5*ifeS:»M 
tStotfcj, 0 4CD&cQXa£*rf-t>WTfcoXC 
hip«!I!^o*JHfcjl*r*tjEi-5iat:^-t-WfiiBI-C*> 

io [06] i»S*tc«-Chip*-r^^hi-S*jfe4rKW 
tStWtfc!), 0 5eD&<DI@£^1-fc<£>-Cfoo-C3: 
©ttH Sr » iE-*- S XS Sr Wf 5 H -C *> 5 . 
[0 7] *«FS«H:'»-ChipSr-e^>'h-r5*«feS:lftW 
-f-5 t©xai>9 , 0 6 ©&©xa£r^1-<>©XfcoX£ 
^*«<0±#ic J: 5 Qhip*:*»!>i&trl6fc5*-f0rffiB 
Xfc£. 

[08 ] ^tSStElcS-ChipSr-^V h"t-fi#ifc«MR3H 
tStOffet), 0 7©#<DXfl3:*-t-t>roXfcoXU 
V3te©JR4tfc: J: 9 Chi P ^iZ2©#fli£?iSS'ffc£-£5xa£ 
20 ^-$-Rirffi0X*fc5„ 

[0 9] 3|c«W©|felfc^i»lJcJ:5-5'/i'^y7'*^=L 
— /vwfiitteffl vbtvS Chip^ V -y HSfiSr^i-^ 
0Xfc5 o 

[010] 0 9fc^1-KftgB&*"t1iJ*0X*>S. 

[0111011 (a) ~ (d) 14, Chipra©EitS?r 
Jgj«-*-5*«feSrllHHir a*:«)OWfiSia-C*>S. 

[01 2] *&W<hnM]&mi l£i:&iA^"f-y7'*i? 
a— ;i/©M36*|fcfc*i^X. ChipS:-*-* 
V h-TS^ifeSr^P^-t-S fc<DX*>oXChip©H]ggiIHfe 
30 £l*0i&trXS&3W-(&rffi0XfcS. 

[013] jfe»*Sfc#Chip*-r^Vh-f**fe*rltt 
?S1-£t>©Xfo9, 01 2C0#;©X@£:^i-fc<DX*#>o 
X&jSttEfc J: SChipOSi S-fcJMH-SXS&^i-Br 
B0X*>3. ' 

[01 4] jtWStRK^ChipSr-^^Vh-t-S^jfeSrlft 
ftS tWtfet), 01 3 Wj^coX^Sr^-t-tWCfo-P 
X C hi-pSV j£e>7k¥ffifll *.1t3Ei- 5 IS* wrttREH 
Xfc*. 

[0 15] iWXftfcfcChipfc-vfrvhi-a***!* 

"0 Dlt.itOtib.D, 01 4©&©xa£*1 _ t>©X-;fco 

xi»i*©ffi«**|jEi-s±s'ife*i-i»aiiax*)5. 

[016] X»^«K#ChipSr-?5'y'>i-S*jfeSrIft 
9Si--5 , l>©X*&>9, 0 1 5©&<DX|I£ijH _ t>©X£>o 

ffi0T#>3„ 

[017] 3t«f*S^*ChipS:-r^^l»-f<5*ffiSrtt 
BJ-rSt>c0Xfc!9, 01 6 (OJJcWXaSr^i-tWXfco 
XUV3fe©l«itK«t 9 Chip«ja©*Jg*r«<b$*4X 
aSr*-t-WrBSHX**>S. 
so [018] *«W©*«S*l»2fcJ:5^/i'^y^*i? 
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